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1.

‘Session One

During this two hour session, participants will:

Locate, identify and explain the purpose of the
basic components of CNC machine terms.

Explain machine specifications.

Explain machine home and the coordinate grid
system and how it relates to the CNC machine.

| Explain the four most common axes: X, Y, Z, and

B.

Define absolute /incremental programming and
the use of coordinates and signed numbers.




CNC Machine
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P Machine Specification -

Axes Travel
Axes Travel

Table (X axis)

Saddle (Y axis)

Head (Z axis)

Additional 'Z' stroke for toolchange

Positioning Speed

Auto (X & Y)

AUTO (2) w

Manual (X, Y, & Z)

Feedrate Range

Minimum increment

op




t Maximum Table Load

§ Spindle Diameter

'Machine Specification
! Table

Table

Working Surface

T Slots

T Slots Size

Height above Floor____

Spindle
Spindle Drive

Spindiz Speed Range

Spindle Speed Control

Spindle Taper




Spindle
Tool Holder Clamping

Machine Specification

Tool Holder

Spindle Speed Range

Minimum Distarce Spindle Nose to Table Top

Maximum Distance Spindle Nose to Table Top

| Automatic Tool Changer
| Magazine Capacity

Tool Selection

Maximum Tool Diameter

Maximum Tool Weight

Maximum Total Weight of all Tools

Maximum Tool Length

j 4 B



" Machine Specification

Automatic Tool Changer

Tool Change Time

Tool Change Time Chip to Chip

Standard Equipment

Spindle Orientation

Flood Coolant

Automatic Centralized Lubrication System

Full Machine Guarding

Slideway Protection

Swarf Collection Trays

Low Voltage Worklight

ERIC | o
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Machine Specification

Accuracy
Positioning Accuracy

‘Repeatability

| Mains Services Requirements
Electrical Supply

Standard Electrical Supply

- Low Voit Option Electrical Supply |

I Compressed Air

10




STANDARD SPECIFICATION
a) System Fegtures
4 axis control with automatic acceleration and deceleration.
- 3 axis simultaneous linear interpolation (0.874)
- Multi Quadrant circular interpolation (XY. YZ, X2
Input range
- 0.001 to 9999.99mm (XY
- or 0.0001 to 999.9999 inch (XY
Part progrcmme storage length 120m
Registered programs &3
T~ol offset memory 99
ISO/EIA Automatic recognition
9* CRT Mono chrome screen with MDI keyboard
Feedrate command Direct programming of mm/min or inch/min
Feedrate override 0 to 1580%
Rapid traverse overide 0. 25, 50, 100%
Spindle speed overide 30% to 120% in 10% steps
QOveride cancel
Automatic co-ordinate system setting
Absolute/incremental command
Program number display/search 4 digits
Sequence number display/search 4 digits
Main program/subprogram (Subprogram: 2 levels)
Optional block skip
Stored pitch emror compensation
Backlash compensation
Servo off
Cycle stcrt/feed hold
Butfer register
Reset
Manucl pulse generator muttiplier X1.X10, X100
Machine lock (all axes)
Dry un
Single block
Part program storage cnd editing
Dcta protect switch
Seflt diagnaosic function
Emergency stop
Storedstroke check 1
Interlock error display
Status output: CNC reody, serve ready. alam. distribution end. automatic operation
Automatic operation start-lamp. feed hold
Digital Servo Control

b) Programming Features
Packet calculator type decimal point input

Background edit

Inch/metric operation (G20/G21)

Exact stop/dwell G04/G0?/G61

Reference point retum Manual automatic (G27, G28, G29)
Second reference point retum G30

Co-ordingte system sefting G92

Feedrate F5 digit direct command

Spindle speed S4/S5 digit command




Machine S eciication

Tool selection T4 digits

Miscellaneous function M3 digits

Skip function G31

Tool length compensation G43. G44, 49
Programme £ d/program end MOO/MG1/MQ2/M3Q
Canned cycle s for driling boring G73. G74.G76.G80 10 G&9
Cutter compensation C (G40-G59)

Mirror image (M21 to M24)

Work co-ordincte system (G54-GS9)

Programme input of offset date (G10)
Absolute/incremental (G90/G91)
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rSUDAKOMA MACHINING CENTER ATTACHMENTS

NC Rotary
Tables

NC Tilting
Rotary Tables

NC Dividing
Heads

Model F=TRHAX (D)
1 | RNCS Po5
> | RNCX 125 ~ 320
3 | RNC 800~2000
4 | RNC,5 320 ~ 500
5 | RNCV 160~1500
6 | RNCM 250 ~ 630
7 | RNCB 250~1250
s |[RNCK  320~1250
o |RANCBK  250~1250
10| TARNC,B 160~ 320
11 | TTNC 450~1000
12 | THNC 250~ 320

Automatic Dividing
Heads

13 | RDH With controller

14 | RD Air driven

RNCV-N 160 ~ 400

Multi-Spindle DNC-N 135 ~ 200
TTNC-N 200~ 450
, TPC?2
Numerical Control ST

(For NC Rotary Tables)

Auto Connector System

Auto connectoer

Others

Built-In and Special Rotary Tables

{Many deliveries have been made. Consult a Tsudakoma
sales person.)
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M Motor

® Super High Spe-
od, 500r.p.m. ] -
@ NC Rotary Table ®For horizontal
" with High soeed ﬁaﬁ: " machining cen-
continuous rota- \l/
tion and varnous ters
indexing function
£
2 | RNCX :
. e Standard type e For _h_onzontal “
: = only " machining cen-
R ters
. o Low price
%I o Rear pmotor mo- ® Table center has
Q unted type e alarge thru-hole
(251 - 301) 25t-301)
3 l RNC 10| TRNC @ Unmovable moto? location e Wide inclination
@ Horizontal - 260° Rotat .—110' ) Lﬁc' .
positioning only .- oo
oMachines large (7T ] W
ines large u . % .
and heavy work. Vaoo o » ./
pieces N 2@
. 3
4 l RNCTCS SERIES 1 l TTNC ® Rotation and til- ¢
e Nith 8 ports ting are both {Rotation}
: rotary joint o numerically ‘
Q\ | o Excellent watet controlied H
- ﬂ resistance ® Complicated A
o S e Maintenance polyhedron -
_$ free tachinings are (inclination)
. possibie
NCV o
5{R ® NC tilting rotary {Rotation)
2 : % . ®Standardtype table with
i ® Easy application manual tilt
for multi-rotary ®Low price / high
! e |
“ I‘ tables quality
g {inclination) { o
\
6 | RNCM :
. o Compact
s =0 ¢ Compact design i ® Heavyduty clamping
- g without splash Q1 u e, e Large allowable workpiece inertia
R guard inturfer. Z W @ High precision
ence | LJ e Easy cable connection
| ==
T
® Table center has
J_J RNCB alarge thru-hole ]4 RD o low price
e Machines long ‘R R P "
workpieces o Quick delivery
[ ¢p,.?ﬁ$?ﬁ°"s:,, " R e High speed
o vatomane e High accuracy cross roller bearing and
power chuck, oull 1

stud device, rotary coupling attached
jont  device end

others

BEST COPY AVAILABLE

1 2 3 5
O- - e
A <
35" ¢
Turret Cylinder Serration index plate
6 7 8 10
S, Q =L
Index plate Nonle Bevel gaar Gaar
1" 12 é\ 13 15
]
S
Q Lift cam Barrel cam Cam Leaad cam
E MC 16 : 17 18
o | s




Tool Motion

‘B’ cxis
rotcry table
when fitted honzonfcl

‘B’ axis
| rotary table
' when fitted verticol.

C

VI

[ ? =Y oxis -
table movement
front to bock,

X +

‘X' Oxis
g& toble movement
<> side to side.
The nomenclature shown assumes viewing from the Operators Control Panel.

The 8rdgeport machine has three axes thot are under numericol control.

Each axes con move independently, the direction being designcted as o plus or minus
movement,

Q m




Tool Motion

When we programme a numerical controlled machine. we Clways consider that the cutting tool is
moving.

FRONT OF MACHINE

LRIC 16




In Absciute (G90) all dimensioning is taken from a fixed point which is specified by the progrommer
(see Figure 5).

Figure 5 Absolute Co-ordinate Pregramming




" Incremental (G91)
Co-ordinate Programming




i . R EXAMPLE 1
Y+
i 12 3 4 5 678 9

6

—_ N W Hh 0 &N @ O
- N W b it 00N O

1 1

2 2
3 3

4 4
5 5
6 6
7 7
8 8.
9 9

3

987654321{_123456789

ABSOUUTE INCREMENTAL
bto 1 X 6to 1 X
5to0 2 X Sto2X
8to 3 X 8to I X
2t04X 2t04X
ato5X ato5X
5t0é X Stoé X
12to 7 X 12to 7 X
10to 8 X 10to8 X
T ato9X 4t09 X

<K€L <<
<€ < <<<<<<

EXERCISE: Find the absolute and incremental co-ordinates of the points listed gbove.

ABSOLUTE SYSTEM: A numerical con'trol system in which all co-orcincte locctions are
programmed from a fixed or absolute zero point (origin).

INCREMENTAL: A numedcal control system in which each co-ordingte lacation is given in
tammns of cistance and direction along rectangular axes from the previous




_Linear Interpolation(GO:O/Gﬂ

The axes of the machine will move in finecr at either Rapid or Feedrcte traverse rctes.
Any movement preceded by:

a)  GCO will occur ot RAPID TRAVERSE

p) GO will occur ot FEEDRATE

NOTE: These cammands are MODAL and will stay in etfect until changed.

Maximurm of 3 axes can be programmed in one BLOCK.

Figure 9 Linear Intérpalction

o

(GO0) Rapid Traverse Path

(GO1) Feecrcte Pcth

e X




Circular interpoiation can be perfomed in any of three planes (617, G18.G19).

There cre two directions in which arc are prociuced - GG2 Clockwise and GO3 Counter Clockwise.

The information recuired to move in an arc involves four ‘word' acdresses. Assuming Gl7 plcne &
used, the program would be N14 G2 X100.0 Y0.0 10.0 J-100.0

i.e.
Go2 Clockwise movement
X100.0 Tool finishing posttion in X
Y0.0 Tool finishing positionin Y
10.0 Arc offset in X cxis
J-1C0.0 Arc offset in Y axis
Figure 10 Circuler Interpolation
Clockwise Direction

1

p
[ = | C

NI

Again using G17, the progrem for counter clockwise movzment would be:
N15 GQ3 X0.0 Y1C0.01-10Q.0 JO.0

Counter Clockwise Direction

G2
2
/g\
< 1
Datum

21




Q)
D)
()]

NOTE:

The Interact can perform circular interpolation in 3 planes. Either:

X and Y (G17) see figure 11

X and Z (G 18) see figure 12

Y and Z (G19) see figure 13

Plcne selection is MODAL and once selected will stay in effect until another plane is se-
lected. :

Figure 11 G17 XY Plane (Plan view cbove spindie)
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Figure 12 G 18 ZX Plane (View from behind spincie)
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Figure 13 G19 YZ Plane (View from table end)
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Arc Offsets

Arc offsets are addressed using the Words'.

| - is the sign distance parallel along the X cxis from the starting position of the arc ta the

arc centre.
J - is the sign: distance parallel clong the Y axis from the starting position of the art to the
arc centre.
K - is the sign distance paraillel ciong the Z oxis from the sterting position of the arc to the
. arc centre.

The 'word' values describe the direction in which the centre of arc lies in relation to the sf'cning
position. Values are gutomatically cssumed to be +(plus). it @ -(minus) vaiue is required it MUST Qe
designcted. See Figure 14.

Figure 14 Arc COffsets

STARTING
POSMON

Clockwise

Explonation:

in the X axis. the circle is in the X negdtive direction.
In the Y axis, the circle is in the Y negative direchon.

Example:

Block of program required to move from A to B:

N15 G02 xu.0Y-100.01-57.357 J-81.915

ERIC 2

™o
(Vv




Radius Command (R)

This command Is used cs an attemctive to repiace the | and J words used in circular intempolation.

Exomple: N15G02X0.0 Y-100.0 R1C0.0

NOTE: The +R word can orly be used for arcs up ta end include 180°.
The -R word can only be used for arcs greater than 18C*, cnd less than 360°.

Figure 15 Radius Command

To move from Position 1 to Pasition 2 (cleckwise) -

Y+
Njle ¢ GO2 X57.357 Y81.915 R1C0.Q

Go2
|
; 1 \2\
/ .

To move from Position 110 Pasition 2 (Counter clockwise)
N105 G03 X57.357 Y81.915R-100.0




The machine has s own "Machine Reference co-ordinate System”. from which the maximum
trevels of the X.Y and Z axes ore mecsured.

Figure 16.

Spincle positions at Machine Reference in X, Y end Z cxes.

X AXIS POSTION
g
stf

Y AXIS REFERENCE PLANE _ /]

=

X AXIS
REFERENCE
PLANE

- N

|/

ZAXS REFERENCE PLANE  ~

7

G0

SPINDLE

Z AXIS
POSITION

MACHINE TABLE

FRONT VIEW




There are 2 reference plcnes in the Z axis, to which the spincle will retum automaticalty:
1. 528 plcne which is at the Machine reference location.
2. G30 plene is where all toclchenges occur.
Progrem Format for G28 cnd G0 reference retum planes.
The G28 commend constitutes 2 movemnents:
(o)) Mcw'e to dimension
D) Move to reference

example NSO G28 G91 20

The first movement to take place is an incremental move of Z0.

The second movement will retumn directly to the reference plcne.

Care should be taken when programming this move in the absolute mode. s the Z dimension must
be clecr of the workpiece. ,

N50 G28 G9QZ180.0

The G30 command works in the same way s the G28. but is only to be used for tocichange
purposes. :

ie. N&OG30GI12Z0T4MS

After movement ta the G30 reference plane, the machine will initicte a tooichenge cycle.
selecting tccl number 4.




Work Co-ordinate System

Programming (G54-G59)

The work co-orcinata system allows for the setting of datums relative to the machine reference
coordicte system.

X cnd Y exis values for wse with G34-G59 co-ordinate system.

Figure 17

G28 REFERENCE
X AND Y AXIS

X AXIS h /
L/

WORK PIECE

%
COMPONENT é
DATUM

—

when the pasition of the component datum has been deteminec. it con be entered into the relo-
tive work offset register.

This ccn be done in 2 ciftference ways:

@) Manually, whereby the dimensions can be entered directly through the keyboard.

b)Y Programmed, whereby the dimensiosn con be entered into the program in the
tollowing format:

N10 G10 G902 PO X-275.0 ¥-300.0

Explanation:

Gio2 Work co-ordingte offset input
POI Specffies offset register G4
PO2 G55-G59

<7

[. e




7 AXIS VALUES FOR USE WITH GS4-G59 COORDINATE SYSTEMS

Figure 18

G728 REFERENCE PLANE & SPINDLE GAUGE UNE

COMPONENT DATUM

WORK PIECE

/

To determine the Z axis vclue. it is necessary to use @ tool of known overall length (Gauge line - to

tip). The cistance travelled in the positional data display ccced onto the tool length, becomes the
Z cxis value.

This can clso be entered manuclly into the work offsat registers or within the pregram, e.g.
N10 G10 GS0 L2 PO1 X-275.0 ¥-300.02-250.0

Once the datum positions have been recorced. #t is necessary to mecsure tne overcl tool lengtns
which are to be used gs offset vaiues.




Micrometer

Precision Spacers

\\

Tool height to be entered
into H offset register

Al

{J

The tool to be mecsured is placed in the mecsuring systermn, ond the tool height con be meagsured
using the micrometer.

NOTE: This is @ mechanical meosuring system.

29
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G28 Reference

COMPONENT
DATUM

WORKPIECE

!

Wwith the Z axis positioned at the G28 Z cxis reference pcsition, we can determine the toal offset by
using the formule; -

H=A-8

Where H is the offset value
A is the cistance from spindle gcuge line to component dctum
B is the distance tetween the tool tip and component datum

excmple

H=A-B
H=230-1610
H=8%0

NOTE: Each offset value found must be positive ond entered into the appropriate offset
number.
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1.

2
3.
4

Session Two

During this two hour session, participants will:

Discuss toolholder manufacturing practices.
Examine NC toolholding systems.
Overview styles of toolholders. .

Discuss styles of collets, tool adapters, and
extensions. |

Identify toolholders and various items.




" Toolholder Manufacture

A. MATERIAL  -8620-ALLOY STEEL

B. HEAT TREAT - CARBURIZE AND HARDENED (Rc 58 EXTERIOR )

(Rc 35 INNER CORE )

C. FINISH -BLACK OXIDE (NO BUILDUP ON OUTER SURFACE )

D. BLACK OXIDE -HELPS RELEASE TOOLHOLDER FROM THE
SPINDLE




1. TOOL HOLDER TYPES

A. V- F
1. v - 30
2. V - 40
3. V - 45
4. V - 50

ENGINEERING DATA

B. BT TOOLING

b WNPE

ENGINEERING

BT - 35
BT - 40
BT - 45
BT - 50
DATA

LANGE TOOLING

( POPULAR )

( POPULAR

)

( ALSO KNOWN AS CAT )

{
L.
' .

( JAPAN ORIGIN )

( POGSULAR )

( POPULAR )

3.500 TPF

taper o | E F G T

v.30 187 | 125 125 181 Y, 132100
v-40 269 175 175 250 Sg 1112
v.45 325 225 225 325 3, 105150
v-50 400 ‘ 275 275 388 1"8:175l{

»
M
4

taper D E M 7 F |
8135 215 150 208 Mi2 1 1 75mm 8
8140 257 175 248 M16 x 2 00mm 106
B145 325 225 334 M20 x 2 50mm 130
8150 400 275 3s4 M24 x 3 00mm 150
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Styles of Toolholders

C. MORSE TAPER AND JACOBS TAPER

- COLLET ADAPTER -~ E - COLLETS




1) —

7

F. BORING RING ADAPTER

|1V -

Kl 37




G. LENGTH COMPENSATING TAP CHUCK -~ TAP NUT / COLLET REQUIRED

[ .88 TENSION ( EXPAND ) & .38 COMPRESSION )

'
{

¥

)
f

H. TAP COMPENSATING TAP ADAPTER - USE UNIVERSAL TAP ADAPTER
[ .88 TENSION ( EXPAND ) & .38 COMPRESSION ]
f SIZE 1 O - 9/19 TAP & 1/8 PIPE )

1S
( SIZE 2 5/16 - 7/8 TAP & 1/4 ,1/2 PIPE ] ]
( SIZE 3 13/16 - 1-3/8 TAP & 3/4, 1" PIPE ] :

EER ;s




2.5 TOOLHOLDER IDENTIFICATION SYSTEM

N N N

SHANK STYLE TAPER HOLDER LENGTH  SIZE (DEC)
C = V-FLANGE 2 = 30 TAPER A = AUTOMATIVE 2 = EXTRA SHORT
B = BT FLANGE 3 = 35 TAPER C = COLLET 3 = STUB
M = MILACRON 4 = 40 TAPER E = END MILL 4 = STANDARD
5 = 45 TAPER F = STUB ARBOR 5 = EXTENDED
6 = 50 TAPER H = BORING HEAD 6 = EXTRA EXTENDED (”‘-
J = JACOBS TAPER w
M = MORSE TAPER
P = RIGID .TAP HOLDER
S = SHELL MILL
T = TAP
W = TEST BAR
X = BLANK BAR
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@ Four different series to fit many needs
@ Different nose diameters to solve clearance problems
@ Coilets collapse 1/64°

@ Black oxide finish to protect precision ground surfaces
@ The last four digits of our collet part numbers are the 1D size

NOTE: For best grip and precision we recommend the Micro Precision™ Collet series as {ound on
preceding pages

PART NO. RANGE  COLLET A B c E

DACE-0030 _.046-250 DA30 500 5.50 6.88 .56
| ¢ DAGE-0020 062-375 DA20 750 550 7.23 .83

1| DACE-0010 .125-.562 DA1Q0 1.000 5.50 7.50 1.06
DACE-0018 .250-750 DA18 1250 550 7.41 144

DA30-0109 DA20-012 A1-17:DA1-47‘DA1-1'A1-593

A20-0125 - DA20-0140 - DA10-0203 DA10-0453 : DA18- DA18-0609
DA30-0140  DA20-01 DA10-0218_ DA10-0468 - DA18-0343 . DA18-
DA3Q-01 DA20-0171 A10-0234 DA10-0484 DA18-0359 - DA*8-0640
DA30-0171 _ DA20-0187 - DA10-0250_‘ DA10-0500 - DA18-037 A18-0656

DA30-0187 - DA20-0203__DA10-0265 DA10-0515 - DA18- DA18-0671
0A30-02 A20-0218 ~ 1A10-0281  DA10-0531 _DA18-0406 - DA18-0687
0A30-0218 __DA20-0234_ DA10-0296  DA10-0546 ~ DA18-0421 :

oA ,

< DA1Q- ;SET:

DA30-0250 _DA20-6265 + DA10-0328 - TDA18-0453 °
SET: ©_DA20-0281 - DA10-0343 DA10-2900 _DA18-0468 | DA18-0730

AJQ- A 18-0734

DA30-1400 ,_DA20-0296 - DA10-0359 i_DA18-0484 ° SET:
._DA20-0312 "DA18-0500 - DA18-3300
" DA20-0328 " DA18-0515 -
:_DA20-0343  couer 8 €
. DA20-0359  ——B—j  DA30 1.000 .375
_DA20-0375 % ¢ DA20 1.188 531

SET: ~t DA10 1.438 .769
DA20-2100 DA18 1.625 1.035
REPLACEMENT NUT PART NO. [ E

) DACN-0030 v, .56
L 4. DACN-0020 . .83

£ p D DACN-0010 3y, 1.06
—t——7— DACN-0018 1y, 144

COMMANL

Uamménd
Double Angle

GCollet
Extensions

19
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Ta

A. UNIVERSAL TAP ADAPTER

A. POSITIVE DRIVE STYLE

B. TORQUE CONTROL STYLE ¢
1. BEST USED FOR BLIND HOLES
2. IF TORQUE SET TOO LIGHT , NOT ENOUGH THREADS

3. TORQUE SETTINGS TRIAL AND ERROR

B. COLLET / NUT POSITIVE TAP DRIVE

A. USE FOR RIGID TAPPING

B. TAP EXTENSION
1. POSITIVE TAP DRIVE

2. SEVERAL SIZES AVAILABLE

A .M w=- D —— DepinTackErien
‘Enleﬂvo*




Floating Reamer Holders

A. ALLOWS REAMER TO ALIGN TO PREVIOSLY DRILLED HOLE

B. MOST ALLOW .06 TOTAL RADIAL FLOAT

C. TOOLHOLDER AND COLLET TO MATCH IN SIZE CAPACITY

ok

)

2
4
-

r
P

o
&




oolhol,d‘er Retention Stud

6. TOOLHOLDER RETENTION STUD ( RETENTION KNOB )

A. TOOLHOLDER RETENTION STUDS ARE NOT NECESSARILY INTERCHANGEABLE
ACROSS VARIOUS TYPES OF TOOLHOLDERS OR MACHINE TOOL MODELS.

BT-Flange :—D

TAPER PARTNO. A 8 C ANGLE TAPER PARTH0. A B C ANGLE
30 RB2M-0001 .43 27 .80 45° 40 RB4E-0001 .59 .39 1.27 45°

RB2M-0002 60° .  RB4E-0002 g0°
35 RB3M-0001 .51 .33 1.10 45° RB4E-0003 90°
RB3M-0100 .54 .35 1.10 60° 45 RBSE-0001 .75 .55 1.58 45°
RB3M-0101 .55 .31 .91 §0° = __ RBSE-0003 90°
40 RBAM-0001 59 .39 1.38 45° 50 RBGE-0001 .91 .67 1.78 45°
RB4M-0002 60° .  RBSE-0002 60°
RB4M-0003 30° RB6E-0003 90
45 RBSM-0001 .75 .55 1.57 45° °  RB6E-0001-C 45°
RBS5M-0002 60° RBBE-0002-C §0°
RB5M-0003 g0°
50 RB6M-0001 91 67 1.78 45°
RB6M-0002 60°
RB6M-0003 30° ;

:
30 RB2M-0100 .47 .31 .94 R° . 40 RB4E-0100 .59 .39 1.05 90°
50 RSGM-0114-C 1.10 .831.34 75° |  RB4E-0101 .59 .39 .98 90°
: RS4E-0104 .59 41 1.44 45°

| RS4E-0106 .59 .39 1.38 45°

i RS4E-0100 52.39 .47 SC°

| RS4E-0110 .93 .83 .39 75°

RS4E-0111 .50 .31 .75 75°

. ___RS4E-0114-C .75 .55 1.02 75°
, 50 RB6E-0100°° .81 .67 1.78 90°
. RSBE-0101 .84 .71 1.23 S0°
RSEE-0101-C .84 .71 1.23 30°

i RSBE-0114-C 1.10 .B3 1.34 75°

* R designates radius. ** Wrench flats are on knob end.
C at end of Part No. designates coolant hale.

47




U.S. ANS1 —

for machines WITH Thru-The-Spindle Coolant

TAPER PART NO. A ] Thread Size

30 RC2E-0001 .52 .76 12-13

40 RCAE-0001 .74 B4 5/8-11

45 RC56-0001 .94 .82 3/4 10
RCEE-D001 1 14 1.00

R ANS! -_—

{or machines WITHDUT Thro 'lh&Spmdle Coolant
TAPER PART NO. Theead Sizs
40 RCA4E-0002 ° .74 ° .64 5/8-11

45 RC5E-0002 .94 .B2 3/4-10

S0  RCeE-0002 114 1 .00 1-8

- BT-Flange

MODIFIED U.S. ANS] —
with metric thread and coolant hole

TAPER PART NO. A ’ Thread Size
40 RSAM-0105 74 64 M16-2
RS4M-0115 74 .75 M16-2
45  RSSM-0106 94 .82 M20-2.5
50  RS6M-0105 114 1.00 M24-3.0




Fixture
HOLDé AND PROTECTS THE ADAPTER SHANK WHEN CHANGING TOOLS
IN COLLET OR SHELL MILL ADAPTERS.

v 30 AND BT - 35 2.5 INCH HEX SHANK ON FIXTURE

40 AND BT 40 3.0 INCH HEX SHANK ON FIXTURE

v
v 45 AND BT 45 3.5 INCH HEX SHANK ON FIXTURE
v

50 AND BT 50 4.0 INCH HEX SHANK ON FIXTURE

8. PRE-SETTING HEIGHT GAGE

A. ALLOWS FOR SETTING OF TOOL LENGTHS OFF OF MACHINE.




Identify the Toolholders & Items P&




CommandToolhoIder Blueprints
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Ry, CESCRIPTION: C1-50, 750 L.0. ADRPTOR SHAK
: RIRIAND ASSEIBLED VITH XRTH-00L

DATE - | SCALE | ORAWN SHEET  |PRT NO- C6P2-(001

52183 N B.H. 1 OF 1 [0VG NO: 1227001

-7
1]
I 724 TAPR
! CT-50 V-FLANGE
IR |
| 4.00
b
|
i l
|;1J: V0T
-
B sEleT |

L...-/\L—A
&

I......_.
N | S SRy P F.._.—...
I
|t

2.5 0IA

~— 1.3 DIA —
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> DESCAIPTION: C1-45 RETENTION KNGS NAT'L: 8620
mmmmn@ . OB, 00-.03 P

ORAY 5860 AC

DATE . | SCAE | DRAWN | - SHEET (PR NO: RSSEO05(
U -1 YRK 1 OF | IDNG NO:6183-A

142 -
\ ‘
93
)
375 01A THAU \\ ' l
- .83 =
oA nal S 3
WHe
aN /\5 —
3.000 TP
P . Jy 1
' | l l 2401
505 L ?
SR
3/4—10%—/’@_#9 |
TOLERANCES U.0.5.
. T - 18
53 |
- — i ES 4 DER




OESCRIPTION: BT-40 RETENTICN KNOB
WITH I/16 COOLANT HOLE

DATE - | SCALE DRAWN SHEET IPAT NO: RB4E-0001-C

7-1-03 1.25 BH. | OF 1 |DWG NO: B1S2-A

@ 903 1
T g ‘
l
-t D H-- ™
i
es- 580 o=
ser AT '157
—— ]
i |
K - .
o w 2.1
]
_JAtl\ 1 1
D=t
H T
ol 124
SN —" | |l
I L N 1

B/IET}RJ—/

o4




EKC COMPONENT PARTS: XSDK-lSOO DRIVE KEY, 2 REQUIRED
S XSAS-1500 - ARBOR SCREW, ¥/4-16TH) . 99

>) [DESCRIPTION: BT-40, EXTENDED LENGTH
Dﬁ]R’BE\R‘J@ 1.500 SHELL MILL HOLDRR
DATE - SCALE | [DRAWN SHEET  IPRT NO: BASS-1500
-8R | .5 B.H. 1 OF 1 ONG NO: 242140-A
|
‘Fi-‘-\’ }
? i 1; 1724 TIPRR
L] BT-40 FLANGE
! T ! Ed 8.3
1
(T N
) ——— 1 104
e — {
| | I i
i ! i AT
N
b
-
.
r‘.L"l i"i'-'p r"!"'t |
I ! I I 1 | ! | 1 !
A ] . 1 : P ! |
X &5 e 1| — P }
E%——Jl L
— L_ e 3,813 0L
(Z) Vi-16 T
1.50 [P
— — 1.5 OIA




= DESCRIPTION: CT-40 WITH BT-40 BACK HOLE & THD |ASSBMBLY DRAYING
P (@mmmm@ (R COLLET CHUCK REFERENCE ONLY
I NOSE LBNGTH = 3.50 ASSBBLHD
DATE .| SCALE | DRAW. SHEET  IPRT NO: SPECTAL
12-15-83 J9 B.H. 1 OF 1 DN NO: 148022-A |
, PETENTION KNOB., METRIC THREAS
| PAAT D: 14802
L 724 W
= CT~40 VAN
b BALANCE VTTHIN 1 gue
1 ! BN A weue
» ,—-\ 1
| s m—g) w{;i,
13 FERE IR
TOSTP SR - b 330
) S | |
~ FTH e—irm
[ \
T iy f
‘i 51 .m
! i ‘
R §E
oD PEN AL e Lm0 — \—Pmm:mm
RAEE 0 - T (R BALL BENDNG COLLET NUT
STP SEYS
PAAT ND: YOLS-2215
XCS-215C  ( COOLAT, .12 THAU HLE 40 (FETHWE VASHER DNLIED )
* TOLERANCES U.0.5.
X 1,03
1,020
XX 1.010
o6 1000 S




FRIC  RAVGE .019- .33

V= DESCAIPTION: BT-40,STANDARD LENGTH
mmmm@ DRIG COLLET CHUCK
NOSE LENGTH=2.86" ASSENBLED
DATE - | SCAE | ORAWN | SHEET |PAT NO: BACA-0OIG
50w | Il B.H. 1 OF I_|ONG NO: 241110-A
]
*,;_:.i;;{ |
T
:i ! il 7724 TAPER
A BT-40 FLANGE
bt 2.58
T A
1 l !
Lﬁ;ﬁ BAGE LINE
IR 1
— T : |
By T
b 1.08
( i =il
RERRE 2.88
A1 DRILL THRU - ! R.12
' ki
bl
o ;
x |-{“'—"' r "}‘l ) o .69
_‘\—. _Jr . m}. v ‘
_ 8
OIA
L LB
DRI SERIES DIA
NICRO PRECISION COLLETS




=) DESCRIPTION: BT-40,EXTENDED LENGTH
NMMAND OR20 COLLET CHUCK
b NOSE LENGTH=6.0" ASSEMBLED

DATE - | SCALE DRAWN GHEET IPAT NO: B4C5-0020
6-23-32 13 B.H. | OF | OWG NO: 241150-A

|

L n

P

o 7724 TAFRR

b OAME L

T -

P oo

i I )

| l GAGE LINE

ot

18 ]
T b
T e
- .

sé

J

._%E.__._.___.

b
! 1
- 11
Hld-1.5 LK. N
13 AEFERE . THED THU I
T0 STOP SCREY |
A —e kad
pd
Tl
1 Tg-l ) %
= .
:T\—:—Ir;l m}. L
[R20 SERIES L ag‘_l
HICRO PRECISION COLLETS o
RuGE 039 - .SI1
15 ~
o STOP SCREVS T 5g
ERIC PART M: XCCS-1415

(. JOEMIGC C COOLANT, 12 T HOLE MO RETRANE WASHER INLUCED )




S, DESCRIPTIIN: BT-50, STANDARD LENGTH MAT'L.:
<wamm@ 1,500 B0 MILL HILDRR
DATE - SCALE [RAWN SHET 'PRT %:%-15&3
V1% 19 R.J. 1 [F | |OvG NO: 221760-A
| 6-80,1043.0 T0,3.8 P
: * 6 R 4B P
T —i— =
';?:i: .
ol
{ i I T4 R
Cobo 5150 FLNE
oy B
Lol 8.28
R
P
-
R S T
—1 — = 1
LSS I , Al L t
P | 1] IT
s — N
‘E_ -l 1 ! i j _j
W i Ny 4250
T S
| S
= L] - 1.000
| i —1 —-?»
[ L-'v
AL PN
1 { ! l 1
2 w6 T
— e 2,500 O1A
— e 175 0TA

‘ -~ 59 e 10




DESCRIPTION: CT-50, STANDARD LENGTH
.525 B MILL HOLDER

DAE [ SCME | DRAWN | SHEET [PRT MO CHFA0ES
48 | 5 | BH | 10F L Iowe N DGO
S6-030,1°-8 D312 [P
/— 773 R.5.80 P
\—:::—t s
==
Loy
1 | h 1724 TWPER
Lo (50 V-FLIEE
o A
ol
] | 175
o GE LIE
I |
( ; }r r 1‘:.., R T )
2 S L3
] |
1 ] } ]
i A b &‘T“ﬁ T
s ] e
T I R
L 45'/\ L] )
{ ! !
— r—— | 50 DIA
.88 DIA
=t he—— 05 [IA
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DESCRIPTION: CT-50,STANDARD LENGTH

OF10 COLLET CHUCK

NOSE LENGTH=3.25" ASSENBLED

Q
ERIC
|

DATE - | SCALE DRAWN SHEET _ |PRT NO: CBC4-1000
g-18-81 .80 B.H. 1 OF | DNG NO: 121320-A
— —-!—- — ]
[T
gL
I 1724 TR
bl CT-50 V-FLANE
.':T'-’.‘:%
R R 4.00
[SEBE]
|
‘ / L
| 1816 LK. i | fe
el / b GIGE LI —
L i | i \ 1
E  S—JoF —— ||
. N R
wsm—  F 7 - l
. i
2.25 1A —= W‘ -— 2
L — |
EC.:.:@&L b
(LA ! ‘
[F10 SERIES 2501
COMFLEX COLLETS
RUE .09 - 1.000
STOP SCREYS €1
PART M0: XECS-1816

YOCS-1816-C ( COOLANT, .25 THRU HOLE AD URETHAKE VASER INOLDED )

s et




ineeeaTDTION. (T-90, STANDARD LB{Gm
@ [
A\ NOSE LENGTH:4.0" ASSEMBLED
DATE . | SCALE ‘DRAWN SHEET  [PRT NO: CAC4-0032
5-4-43 .9 B.H. LOF 1 IDWG NO: 121210-A
]
i ‘
li |
oo
L)
.
' I 8.00
st
R
K2-1.5 LH. TD j W C
T L = p d ) T 1
> s S im
2.75 UIA % i g — l
1.88 AR ;
T0 $T0P SCFEY ) E | 5 ] 40
— ‘r’li': :’_j'\ 187 0IA
:
m~. 3
i { \ *
IR SERIES
KICRD PRECISION COLLETS
R 078 - .77
STIP SCRENS ‘ L
. PAFT ND; Y3215 |
o YOOS-215C  ( COOLANT,..12 THAU HILE AN URETHANE WASER INCLLOED )
.
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Sections
Three &
Four

' Your Notes:




Sessions Three & Four

During this four hour segment, participants will:

Discuss functions and keys as found on a CNC
Operator Panel.

Execute a short MDi command using appropriate
keys.

"Write" a short CNC drill program using data
input keys.

"Write" a short CNC milling program using data
input keys.

"Edit" an existing program using aiter, delete,
insert, cursor and page keys.




CRT Display-

Soft Keys ~———

" Feed Rate

Overmde. —__|

Powe: On~__

Emergency Stop.

Cursor Keys ResetKey Data lnput Keys

Program/Ecit Kays

&

Nl

A

bt

/ Software Panel

] _Input Key

|_Start/Output Key

T Function Keys

T~ Page Change Keys

Percentage Spindle

— Load Meter.

Spindle Qverride

Feed Hold. Fault Reset.

Manual Pulse Generator.




CNC Operator Panel Usage

1 Identify the location of the following elements on
the control panel:
1. Mode Select - OPR/Alarm Function Key
A] Edit
B] Auto (Memory)
C] M.D..
D] Handle
E] Jog
F] Zero Return (ZRN)

Reset
A] Clears Alarm :
B] Back to Start-Up Condition

Override Knobs
A] Spindle Override
B] Feed Rate Override
*C] Rapid Override
*May have to set dry run to "ON" if no
button exists.
Will control rapid and feed.

Feed Hold
A] Stops axes motion
B] Coolant and spindle not stopped

| 43 |
68




Manual Pulse Generator (Job Knob)
A] Increments Switchable
X1=_
X10 =
X100 =

Program/Edit Keys
Edit Mode
INS = of block
DEL = of word
ALT = of word
EOB=_ command
CAN = of last entry

Input Key Use
A] Tool Length Offsets
1. D Word
2. HWord

B] Work Coordinate Offsets
1. G54-G59

a] 01=

b] 02=

c] 03=




CNC Operator Panel Usage [P

8.

| 10.

11,

12.

Power On
A] Enables drive motors

[Emergency Stop

Al Panic button .

Percentage Spindle Load Meter
A] Working percent of spindle

Fault Reset
A] Machine reset after error

Soft Keys
A] Left arrow (function menu)
B] Right arrow (operation menu)

C




CNC Operator Panel Usage

13. XY ZB Keys
' A] Use in zero return

. Data input keys
A] Program entry or edit

. Start/Output Key
A] Upload program to computer

. Cursor Keys (Up and Down)
A] Search use

. Page (Up and Down)
A] Different screens
B] Program editing




CNC Operator Panel Usage

18. Z AT
ATC
A] Z axis at auto tool change position

19. Tool No.
A] Tells; when pushed, which tool no. is in
spindle







CNC Oerétr Pai

1. Correctly input a CNC program to drill one hole
using keyboard.

Stéps:

| 1.

2.

EA .,




1. Correctly input a CNC program to mill a slot using
the keyboard.

Steps:




CNCO rator Panel

1. Correctly edit a CNC program using EDIT keys
found on the keyboard. |

Program #

Steps:
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Session Five

During this two hour segment, participants will:

Discuss the importance of Alarm Code Numbers
as found on FANUC and similar controls.

Discuss Alarm contents.

Define and explain important letters and numbers
pertaining to Alarm Codes.

Explain what to do when clear Alarm message
are on the CRT screen.




Alarm List '

Trouble shooting by Alarm Display...

Alarm List

When an alarm occurs, the alarm message is
automatically displayed on the CRT.

Classification Alarm Number

Program errors, operation errors | 000-222

The next few pages give the alarm number and the
contents of that alarm.’

&1
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ERIC

Aruitoxt provided by Eic:

Alarm Codes

Number

Contents

014

In variable lead threading, the lead
incremental and decremental outputted by
address K exceed the maximum command
value or a command such that the lead
becomes a negative value is given.

T only

A synchronous feed is specified without
the option for threading / synchronous
feed.

M only

015

The number of the commanded axes
exceeded that of simultaneously controlled
axes.

M only

021

An axis not inciuded in the selected
plane (by using G17, G18, G19) was
commanded in circular interpolation.

023

In circular interpolation by radius
designation, negative value was
commanded for address R. '

M only

027

No axis is specified in G43 and G44 blocks
for te tool lenglh compensation type C.
Ofiset is not canceled and another axis is
ofiset for the lool length compensation type
C.

028

In the plane selection command, two or more
axes in the same direction are commanded.

Number Contents

0co A parameter which requires the power oft
was input, tum off power.

001 TH alarm (A character with incorrect parity
was input). Correct the tape.

002 TV alarm {The number of characters in a
block is 0odd). This alarm will be generated
only when the TV check is effective. Correct
the tape.

003 Data exceeding the maximum aflowable
number of digits was input. (Refer to the item
of max. programmable dimensions.)

004 A numeral or the sign * - * was input without
an address at the beginning of a block.

00s The address was not followed by the
appropriate dala but was foliowed by another
address or EOB code.

006 Sign * - " input error (Sign * - * was input
after an address with which it cannot be used.
Or two or more * - " signs were inpul.)

007 Decimal point * - * input error (A decimal
point was input after an address with which it
can not be used. Or two decimal points were
inpul.)

009 Unusable character was input in significant
area.

010 An unusable G code was commanded.

o1 Feedrate was not commanded o a cutling
feed or the feedrale was inadequate.

(Note) “T* is a general lerm for 0-TC and 00-TC.

“M" is a general term for 0-MC and GQ-MC

023

The ofiset valus specified by H code is too
large.
M only

The offsel valus specified by T code is loo
large.
T only

030

The ofiset number specified by H code for
tool length offset or cutter compensation 1$
loo large.

M only

The oHsel number in T function specilied for
too! offsel is loo large.
T only

a3

In setting an ofiset amount by G10, the offset
number lollowing address P was excessive of
it was not specified.

032

in seting an offset amount by G10. the offset
amount was excessive.
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ERIC

Aruitoxt provided by Eic:

Number Contents Number Contents
033 A point of intersection cannot be determined 041 Overcutting will occur in cutter compensaton
for cutter compensation C. C.
M only M only
A point of intersection cannot be determined Overcutting will occur in tool radius
for tool nose radius compensation. compensation.
T only ' T only
034 The stant up or cancel was going (o be 042 Tool pasition compensation is commanded in
performed 1n the GO2 or GO3 mode in culter tool radius comgpensation.
compensation C. M only
M only . .
- 044 One of G27 to G30 is commanded in canned
The start up or cancel was going to be cycle mode
performed in the G02 or GO3 mode i toot M ont )
nose radius compensation. 24
T only 046 Other than P2, P3 and P4 are commanded
. . . for 2nd, 3rd and 4th relerence point retur
03S (39 is commanded in cutter compensation 8 command L refe point return
cancel mode or on the ptane other than offsat :
plane. 050 Chamfering and comer R are commznded 1n
M only the thread cutting block.
Skip cutting (G31) was specified in tool nose )
. . 051 Improper movement or the move distance of
radius comapensation mode. . .
T onl the block next to that for which chamfering
i and corner R-a-8 commanded.
036 Skig cutung {(G31) was specilied in cutter
¢ g { ) e 052 The block next to the block for which
compenaation mode. i
chamfering and corner R are commanded 1s
M only
not GO1.
037 G40 is commanded al the plang other than . )
o 053 gn the chamlering and comer R commards,
offset plane in culter compensaton 8. The
. . wo or more of |, K and R are specified.
plane selected by using G17, G18 or G19is . .
. . Otherwise, the character after a comma (°.%)
changed ir. cutter compensation C mode. . o o .
M only is not C or R in direct drawing dimensions
amming.
The offset plane is swilched in loo! nose progr gk
radius compensation. 054 A block in which the chamfering or the corner
T unly R was specified includes a taper command.
038 Qvercutung will occur 1 cutler compensation 0S5 In the block for which chamlering and corner
C because the are start point or end poirt R are commanded, the mcve gistance is
concides with the arc center. commanded less than the comer R amount.
M only
Nei . L
Overcutiing will occur in (ool fiose radius 056 either the end point nor angle is specified n
the command for the block next to that for
compensation because the arc start pont or . . .
) which only the angle is specified (A). In the
end point caincides with the arc cenler. ) .
T only chamlering command, { (K) is commanded for
the X (Z) axis.
039 Chamfering or corner R was specified with a . -
) 057 Block end point is not calcutaled correctly in
slart-up, a cancel, or swiching between Ga1 direct dimension drawin i
) i i raw rogr ng.
and G42 in loo! nose radius compensaton. € ing programming
The program may cause overcutling to occur 058 Block end paint is not found in direct
in chamlfering or comer R. dimension drawing programming.
T onl
Y 058 The program with the selecled number cannol
040 Overcutling will occur in tool nose radius

compensation in a canned cycle GSO or
G94.T only

be searched, in external program number
search.

&3
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ERIC

Aruitoxt provided by Eic:

Alarm Codes

Number Contents Number Contents
060 Commanded sequence number was not 070 The memory area is insufficient.
found in (h: sequence number search 071 The address to be searched was not found.
061 Address P or Q is not specified in G70, G71, Or the program with specified program
G72, or G73 command. number was not found in program number
T only search.
062 *  The depth of cut in G71 or G72 is zero 072 The number of programs to be stored
or negative value. exceeded 63 or 125 (option).
. :dearl:pees::ec.mum in G73 is zero or 07 3. The commanded program number has
. The negative value is specified to &i or aiready been used.
Ak in G74 or G75. 074 The program number is other than 1 to 9999.
*  Avalue other than zero s specified o 076 | Address P was not commanded in the block
addre.ss U or W, though Qi or Okis which includes an M98 command or a G65
zero in G74 or G75.
. A negalive value is specified 1o &d,
though the relief direction in G74 or G75 077 The subprogram was called in three or five
is determined. folds.
: zero 0( 2 negauie value is specilied to 078 A program number or a sequence number
:h: ::"ghi;‘g;"s'e“ or depth of cutof which was specified by address P in the block
R . which includes an Mg8, M9§, M65 or G66
. The specified minimum depth of cut in
. was not found.
G76 is greater than the height of thread.
. An unusable angle of tool tp is specified 079 The contents of the program stored in the
n G78. memory did not agree with that in tape in
. collation.
063 The sequence number specified by address P
in G70, G71, G72, or G73 command cannot 080 In the area specified by parameter ¢, the
be searched. measuring position reach signal does not
T only come on. (Automatc tool compensaton
065 ° GO0 or GO1 1s not commanded at the f:r;l;:n)
block with the sequence number which
1s specified by address P in G71, G72, 081 Automatic tool compensation was specified
or G73 command. Tonly without a T code. (Automatic tool
° Address Z (W) ur X (U) was compensation function)
commanded in the block with a T only
:3:::::; '::n(‘::r ;hg: z"srsep:'::i?e;y. 082 T coda and automalic too! compensation
were specilied in the same block. (Aulomatic
066 An unallowable G code was commandeJ loo!l compensation function)
belween two blocks specified by address P T only
:.n:nz in G71, G72 or G73. 083 In aulomatic tool compensalion, an invalid
axis was specified or the command is
067 G70, G71, G72, or G73 command with incremental. (Automatic tool compensation
" | address P and Q was specilied in MD! mode. function)
T only T only
069 The linal move command in the blocks 085 When entering data in the memory by using

specilied by P and Q of G70, G71, G72 and
G73 ended with chamlering or corner R.
T only

QA

ASR or Reader / Puncher interface, an
overrun, parity or framing error was
generated. The number of bits of input dala or
setting of baud rate is incorrecl.




ERIC

Aruitoxt provided by Eic:

Number

Contents

086

When entenng data in the memory by using
Reader / Puncher interface, the ready signal
(DR) of reader / puncher was turm J off.

087

When entering data in the memory by'using
Reader / Puncher interfece, though the read
terminate command is specified, input is not
interrupted atter 10 characters read.

Contents

The calculation result of macro instuction
exceeds the allowabla range (- 232 to 232
- 1)

112

Division by zerc was specified. (including tan
90°)

113

A funclion which cannol be used in custom
macro is commanded.

080

The reference point retum cannot be
performed normally because the reference
point return start point is too close to the
reference point or the speed is (00 Slow.

114

An undefined H code is designated in G65
block. For custom macro A

There is an error in other formals than
< Formula>, For custom macro B

082

The commanded axis by G27 (Reference
point retum check) did not retum o the
reference point.

094

P type cannot be specified when the program
is restarted. (After program interruption, the
cocrdinate system setting operation was
performed.) .

Q95

P type cannot be specified when the program
is restarted. (Alter program interruption, the
external work offset amount changed.)

0g6

P type cannot be specified when the program
is restarted. (ARter program interruption, the
work oHset amount changed.)

0g7

P type cannot be directed when the program
is restarted. (Alter power ON, after
emergency stop or P / S 94 {0 97 resel, no
automatic operation is performed.)

0s8

A command of the program restart was
specified without the reference point relum
operalion alter power ON and emergency
stop, and G28 was found during search,

099

Alter completion of search in program re -
start, a move command is given with MDI.

100

Setling data PWE is setto 1. Turn it to 0 and
reset the system,

101

The power was tumed off while rewnting the
contents of the memory in the part program
storage & ediling operation. When this alarm
is generated, set the setling data PWE 10|
and lurn on the power whie pushing the
DELET lo clear lhe memory.

110

The absclule value of lixed decimail point
display data exceeds lhe allowable range.

[ n) S

115

A value not defined as a variable number
is designated.

The header conlents are improper. This

alarm is given in the following cases:

High speed cycie machining

1. The header corresponding to the
specified call machining cycle number is
not found.

2. The cycle connection data value is out
of the aliowable range (0 - 999).

3. The number of data in the header is out
of the allowable range (1 - 32767).

4. The storing start data variable number of
executable format data is out of the
aliowable range (#20000 - #85535).

5. The last storing data variable number of
executable format data is out of the
allowable range (#85535).

6. The storing start data variable number ot
executable lormat data is overiapped
with the variable number used in the
heager.

The variable number designated with P s
forbidden for assignment

The left side of substitution statement is a
variable whose substilution is inhibited.

118

The nesting of bracket exceeds the upper
limit {quintuple).

119

The argument of SQRT or BCD is
negative.

The SQRT argument is negative. Or BCD
argument is negative, and other values than 0
\o 9 are present on each line of BIN
argument. For custom macro 8

122

The macro modal call is specilied in double.
M only
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ERIC

Aruitoxt provided by Eic:

Alarm Codes

Number Contents Number Contents
123 Macro control command is used during DNC 143 The scaling resulls, move distance.
operation. ' coordinate value and circular radius exceed
the maximum command value.
124 DO - END does not correspond lo1: 1. :
M only
12 The unusuabl ress i i ck. . .
5 For : st:o:1 :fa arddAess is used in GBS block 144 The coordinale rotation plane and arc of too!
(o] "
- c - offset C piane differ from each other.
<Formula> format is erroneous. For custom
M only
macro B.
- A 145 The condition at the polar coordinate
126 InDOn, 1< n <3 is not established. . . L.
interpolation start or cancel is not correct.
127 NC and macro commands are confused. G112G113 are commanded by other
128 |Th ence number specified in the branch @ than G40.
n [ . .
e Sequ Y peciliec . @ branc There are error at the plane selection.
command was not 0 {0 9999. Or, it cannot be .
{Error of parameter setting)
searched.
. T only
12 An address which is not allowed in - _
S d 'c, . ) edi 146 G code wtizh cannot be commanded are
< Argument Designation > is used. : . - -
T ont specified curing the polar coardinate
y interpol’ ion mode.
130 In axis control, a 3rd axis control command T only
s given by PM ring Cf trol. th . .
was given by PMC during Cf conlro On the. 148 Automatic comer override deceleration rate is
contrary, an attempt was made for Cf control .
. out of the settable range of judgement angle.
from PMC during as control.
Check parameler No. 0213, 0214, 0215.
N Five or more alarms have generaled in M only
external alarm message. .
9 150 Tool Group No. exceeds the maximum
132 No alarm No. concemed exists in external allowable value.
alarm message clear. M only
133 Small section data is erroneous in external 151 The tool group commanded in the machining
alarm message or exterhal operator message. program is not sel.
. . M only
138 Without any spindle cnentation, an
attlempt was made for spindle indexing. 152 The number of tools within one group
T only exceeds lhe maximum value registerable.
M orily
136 A move command of other axes was
specified o the same block as spindle 153 A T-code is not stored in the due block.
indexng addresses C, H. M only
T only -
154 When lhe group is not commanded, H99 or
137 A move command of other axes was D99 was commanded.
specilied to the same block as M - code - M only
related to spindle indexing. ..
T only 155 In the machining program, M06 and T code
in the same block do not correspond 1o the
139 An axis is selected in commanding by PMC group in use.
axs control. M only
141 G51 (Scaling ON}) is commanded in (he tool 156 P and L commands are missing al the
offset mode. head of program in which the o0l group
M only 1s set.
. . . M only
142 Scaling magnilication is commanded in other
than 1 - 999999. E 6 157 | The number o tool groups to be set exceeds

Ad matan

the maxmum aliowable value,
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ERIC

Aruitoxt provided by Eic:

Number . Contents Number Contents
158 The tool life to be set is oo excessive. 204 In the rigid lap, an axis movement is specilied
M only between M29 and G84 (G74) blocks.
. ramming error
159 During setting program execution, power {prog i J
was OFF. 205 When G&4 (G74) block 1S executed.
M on!
i 210 | M198 and MOS8 are executed in the
160 Different M code is commanded in Heads 1 schedule operation. M198 is executed in the
and 2 as wailing M code. DNC operation.
OTT only . . .
_ 211 G31 is commanded in the per revclution
165 An attempt was made 10 execute a program command when the high-speed skip option is
of an even number in Head 1 or an odd provided.
program number in Head 2. . . . . .
oTT onl 212 The direct drawing dimensions programming
Y 1s commanded for the plane including an
175 Candilicns when performing circular additional axis. M only
interpolation start or cancel not correct. The direct drawing dimensions programming
1. G107 is not commanded simultaneousty is commanded for the plane other than the Z-
X plane. T
wilh rotation axis radius. plane. T only
2. G107 is commanded simultaneously 213 Movement is commanded for the axis to be
lled. T onl
wilh two axes. synchronously controlled only
3. G107 is commanded during cutter radius 214 | Coordinate system is set or 1odl
R compensatian. compensation of the shift type 1S executed in
the synchronous control.
T only. T only
176 | G code is commanded during circulas 217 | G251 is further commanded in the G251
interpolation mode when commands cannot mode.
be performed. T only T only
©178 | Commanded in the G41/G42 mode. 218 | P or Qis not commanded in the G251 block,
179 | The number of contralled axes set by the or the command value is out of the range.
parameler 597 exceeds the maximum T only
number. 219 | G251 and G250 are not independent blocks.
150 In the constant surface speed conlrol, the axis T onty
specification is wrong. 220 | In the synchronous operation, movement is
{Misprogram) commanded by the NC program of PMC axis
M only contro! interface for the synchranous axis.
197 | The program commanded lhe Cf axis 0 T only
move when the COFF signal was ON. 221 Palygon machining synchronaus operauon
200 In the rigid tap, an S value is out of the range and axis control or balance cutting are
or is not specified. execuled at a ume.
{programming error) T only
201 in the rigid tap, no F value is specified. 222 Input and output are executed at a ime the
(programming errar) background edition.
M only
202 In he ngid tap, spindie distribution value 1s
100 large (syslem error)
203 In the rigid tap, posilion lor M29 or an S

command is incorrect.

8"




Alarm Code orfksheet

I. Define

A] Monly

B] Tonly

Il. Explain

A] Code 065

| Bl Code 074

C] Code 010




~Alarm Code Worksheet |

D] Code 030

E] Code 023

F] Code 072




Alarm Code Worksheet

Ill. Apply your knowledge

A code number comes on your CRT screen that is
larger in value than #222.

Does the alarm have anything to do with program or
operation errors? .

Yes
No

| I Explain your answer:

C

30




Your Notes:




Your Notes:




| sections
- Six &
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Your Notes:




Sessions Six and Seven

During this four hour segment, participants will:

1. Define "Tool Length Offset"
Referring to this manual.

2. Explain"G" Codes: G43, G44 and G49 which
deal with tool length compensation.

3. Understand command format usmg G43 or G44
in the CNC program.

Apply "H" and "D" words used for tool offsets. |
Uixderstand preset tool methodology. C

Review tool presetter inforimation pages.

N o o &

Complete a tool length setting using a tool
presetter on the shop floor.

| 8. Complete setup sheet - with tool offset valve.

o
ox
/




One tool length offset is known, a "G" Code will cap up
the offset length for that tool in the program.

§ Command format:

N G43 Z H
Where:
N Sequence number

G43 = Tool length offset positive direction
Z = Z coordinate of tool

H = Length amount

Ex. = 5.250 inches

N G44 Z H

Where:

N = Sequence number

G43 = Tool length offset negative direction
Z = Z coordinate of tool

H = Length amount

Ex. = =5.250 inches

Tool cancel |

G49 = Cancel offset amount

To g
“

Tool Offsets |




Tool Offsets

Two words which apply to tool offsets.
"H" Word Used generally for tool length values

"D" Word Used generally for tool radius values

| Tool offset numbers in control

01 -21 [Use for "H" words]
| 22-64 [Use for "D" words]




G43

Example: Where found in program

0 2021

N5 G20 G40 G49.G80 G90
N10 T2 M6 (.T Dia End Mill)
N15 51600 M3

N20 60 G54 X0 Y.

N25 G43 Z.1 H2 M8

N30 G1 Z-1 H2 M8

 Z.1

H2

M8




| Tool Presetter l ‘

Preset Tool Method

Your Notes

‘38



- Tool Prsettr ‘

Overview of machine
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CONTROL

#

OVERVIEW

The Parset MASTER control is based on the principle that there are
OPERATIONS that are done to COMPONENTS.

The four basic operations available are:

STORE/ADD
+MEASURE / PRESET

MODIFY / DELETE/ CANCEL
VIEW { DISPLAY

The three basic components th.i the operations are applied to are:

' ZERO GAGE
TOOL/ TOOL ASSEMBLY
TOOL PROGRAM

By combining an operation with a component, you store information into the

_control and recall that information when necessary to measure or preset a
particular tool.

COMPONENTS

7ERO GAGE: This is the calibration point which is used in the control to
calculate the measurements. On all controls, you must the crosshairs of the
projector on the Zero Gage tip, before you. STORE / ADD the zero gage. This
is necessary because the glass scales are read to get the current position of
the machine when you STORE / ADD a zero gage.

The data that is stored with a Zero Gage is :

Z2ERO GAGE # - ID number .
X value - X value of the calibration point
Z value - Z value of the calibration point

TOOL / TOOL ASSEMBLY. A TOOL is a holder, cutting tool, retention knob,
etc. that is ready to be placed in the machine tool. The only difference between
a TOOL and TOOL ASSEMBLY is that a TOOL ASSEMBLY is stored in the
memory of the control, and a TOOL is not. -




A TE

exclusively for use on tool

)

The Parset Master is a DRO type control designed
measuring machines.
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STARTUP

When the control is first turned on, it will go through a self diagnostic procedure
that takes about ten seconds. When itis finished, the control will beep, and the

prompt display wiil show

"=eference scales". To reference the scales, move

the joystick in the X axis until the control beeps twice in rapid succession. Then
move the Z 2xis until the centrol beeps twice in rapid succession. If you want,
you can move both axes at the same time. .Once the cantrol has beeped for

both axes, the control is reterenced.

[N
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5) Type in the Z value for this tool from the number pad. This is normally the
nominal length of the tool being stored.

6) Press ENTER - Prompt display shows "X:?"

'7) Type in the X value for this tool from the number pad. This is normally the
nominal diameter of the tool being stored.

8) Press ENTER - prompt display shows "ZG #7

9) Type in the zero gage number for this tool from the number pad. This must,
have been already stored with Store Zero Gage.

10) Press ENTER - Prompt display shows "TA stored" for a couple of seconds.

STORING A TOOL PROGRAM

1) Press STORE - prompt display shows "Store what?"
2) Press TOOL PROGRAM - prompt Cisplay shows “TP #7"

3) Type in the tool program ID from the number pad. The ID can be up to 10
digits long, and hypens (-) and decimal points (.) are allowed.

4) Press ENTER - prompt displays shows "Step 1" for a couple of seconds.
5) Prompt diéplays "TA or ZG".

6) Press either TOOL ASSEMBLY or Z2R0 GAGE depending on what the first
step of the program is going to be. e

iF YOU CHOOSE TA
7) Press TOOL ASSEMBLY - prompt displays shows "TA #:7"

8) Type in the tool assembly ID using the number pad. The tool assembly must
have already been stored using Store Tool Assembly.

g) Press ENTER - Prompt display shows "Pkt #:7"

10) Type in the pociket number for this step of the program using the number
pad.

11) Press ENTER - prompt display shows "TA step stored” for a couple of
seconds. , :
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length and diameter of a'given tcol. The only information you need to be able
to Measure/Preseat is the |D of the component.

MEASURING A fOOL

1) Put the tool in the Parsetter spindle

2) Press MEASURE/PRESET - prompt display shows "Measure what?"
3) Press ZERO GAGE - prompt display shows "ZG #:7"

4) Type in the Zero Gagé number from the number pad.'

5) Press ENTER

6) You can now measure the tool.

MEASURING A TOOL ASSEMBLY

1) Put the tool in the spindle of the Parsetter.

2) Press MEASURE/PRESET - Prompt dispiay shows "Measure what?"
3).Press TOOL ASSEMBLY - prompt display shows "TA #:7"

4) Typein the tool assembly 1D number from the number pad

5) Press ENTER '

6) You can now measure the Tooi Assembly

103




VIEW / DISPLAY: This allows you to look at what components are already
stored in the memory of the control. You would use this if you needed to see if
the component you were looking for was inthe control orif someone had deleted
it.

VIEWING A ZERO GAGE
1) Press VIEW - prompt display shows "View what?"
2) Press ZERO GAGE
3) Use the UP ARROW and DCWN ARROW keys on the number pad to scroll
the list of ZERO GAGES. The numcers that you see in the Z and X dispavs
are the values of the Zero gage.

4) To finish the view operation, either scroll off the end of the list, or press the
CANCEL / NO key.

VIEWING A TOOL ASSEMBLY

1) Press VIEW - prempt display shews "View what?"
2) Press TOOL ASSEMBLY
3) Use the UP ARROW and DOWN ARRQOW keys on the number pad to scrall

the-list of tool assemblies. The numbers that you see in the Z and X displays -

are the nominal values of that tool. To sz2 which Zero Gage the tool assembly
is using, press the MORE key once. This will change the prompt display so it
will show the Zero gage. To change back to viewing the Tool Assemblies, press
the MORE key once again. vt .

4) To finish the view operation, either scroll off the end of the list, or press the
CANCEL / NO key.




MQODIFY /DELETE/CANCEL: This function allows you to permanently remove
a given component from the memory of the control. This would be done either
because that component was no longer used, or the memory of the control is
full and you need to free some of it.

DELETING A ZERO GAGE

WARNING - DO NOT DELETE ZERO GAGE # 0. This Zero Gage in required
for the controf to function correctly.

1) Press CANCEL / NO - prompt display shows "Clear what?"

2) Press ZERO GAGE - prompt display shows "ZG #:7"

3) Using the number pad, type in the number of the Zero Gage that you wish
to delete.

4) Press ENTER

4 5)lithe prompt display shows "ZG Cleared”, then that zero gage was removed
from the memory of the control.

B) If the prompt display shows "ZG not cleared” - "Used in TA or TP", it means
that either a Tool assemtly or a Tool program is using that Zero gage, and it
cannot be cleared. .

DELETING A TOOL ASSEMBLY

1) Press CANCEL / NO - prompt display shows "Clear what?"
2) Press TOOL ASSEMBLY - prompt display shows "TA #:7"

- 3} Using the number pad, type in the number of the Tool Assembly that you
wis\ to delete.

4) Press ENTER

5) If the prompt display shows "TA Cleared”, then that Tool Assembly was
removed from the memory of the control.

6) If the prompt display shows "TA not cleared” - "Used in TP", it means that a
Tool program is using that Tool Assembly, and it cannot be cleared.




Thin band of light

Position the tool tip in the projectors field of vision.
Focus the tool by rotating until the image is sharm.
Position the tool tip as sown in Figure , leaving @
thin band of light between the tool tip and the cross
hair. The magnification of the projector is 20 times
so that the error caused by this thin band is
virtually insignificant.

Crass hair rotation wheel
: ‘ Tum the cross hair rotation wheel until the desired
] angle is reached when viewed in the projectors
; intemal protractor. This feature is used when
measuring tools with leading edges.

The Parsetter 240 is equipped with a lamp dimmer circuit to extend bulb life. If the machine is idle for 20
rﬁ!mges the power to the projector bulb is interrupted which dims the bulb. Touching the joy-stick turns
this back on.
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Operations Guide: Axis Control

Rough positioning is accomplished by moving the
joy-stick in the direction dens?red. Two speeds are

available for this jog feature, fast and slow. These
Y\ are selected by depressing or releasing the slow

i

2\ W fast switch on the control ganel. Fine adjustment
4 is made utilizing the thumb wheels.

i will move the pri 'gdor in that direction. Pushing
| the joy stick at between two arrows will move

: | The slow fast switch is a dead man switch which
\ )|  cafaults to slow speed. Pressing and hoiding in
q D ] 1 the switch engages high speed.
| Pushing the joy-stick in the direction of an arrow
A4

\

. _jJ the projector in both directions.

Eight posttion joy-stick Slow fast switc\

Z axis fine

adjustment wheel \
— L=

T T | -
N
|

g

\ X axis fine adjustment wheels /

Fine adjustment range is unlimited. Two thumb wheels are provided for the X axis. Arrows on the machine
indicate which direction to turn the thumb wheels to get the desired movement.




What is presetting?

Presetting is the act of positioning a tool tip at a specific set of coordinates. These locations are called the
nominal tool dimensions.

Why should you preset?
There are four basic reasons to preset. These are as follows:

1. Centain diametrally adjustable tools (boring tocls, reamers) require a diameter setting to produce a
good part. .

2. Muttiple spindle machines with the spindles at different heights require that tools be set for each spindie
to produce identical parts.

3. Special requirements of the program for clearance or machining conditions.
4. Tools used on older controls that have no tooi offset capabilities.

How to preset an adjustable tool.

1. Diameter adjustable tools.

Position the machine so that the diameter (or radius) desireu is showing on the x axis display field of the
control. Adjust the cutting bringing the taol tip to the cross hairs of the projector.

2. Length adjustable tools.
2.1. Posttive lock end mill holders.

Position the machine so that the length desired is showing on the Z axis display field of the control. Adjust
the tool length using the back up screw. Tighten the side lock screw. Final tighten the side lock screw and
snug the back up screw in a tightening fixture, not the presetter spindle.

2.2 Collet chucks.

Collets draw down .005 - .015 as they are tightened. Paosition the machine so that the length desired +
.015 is showing on the Z axis display field of the control. Tighten the collet nut. Reposition the machine to
measure the actual tool length. Snug up the back up screw.

NOTE: Never tighten a collet chuck with the tool snugged up against a back up screw. This prevents the
proper pull down action of the callet and can reduce the gripping power by as much as 50%.

168
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Tool Measuring Basics

What is tool measuring?

Tool measuring is the act of establishing a tools actual length and diameter. This is different from
presetting in that no adjustment to the tool length and diameter to achieve specific dimensions is made.

Why should you measure your tools?

You can't make a good part an a CNC machine untii you at least know the tool length. At some point in
the machine set up process you must establish this aimension either by a measuring operation or by
touching off.

How to measure a tool.
1. Tools with small radii

Position the machine until the tool tip is in the field of vision of the projector. Focus the tool by rotating
until the image is sharp. Clamp the tool. Position the machine until the tool tip is aligned with the cross
hairs of the projector. '

2. Tools with large radii

Posttion the machine and focus the tool as above. Position the machine and measure either the length or -
diameter. Press the hold button for the axis measured. Position machine and measure the other axis.
Print a label if desired. Release the axis hold by depressing the button.

3. Drills

Drilled holes are generally dimensioned as shown in figure one. It is very easy to measure a drill to
produce this feature by aligning the drills outside diameter and point with the projector cross hairs.

»

Figure 2. Measuring set length to full drili

Figure 1. Dimension of drill depth. depth.

4. Runout

The runout of drills and other tools can be quickly and easily checked. Locate one edge of the drill on the
cross hair ot the pro'ec‘tog. Press the absolute/incremental switch on the control so the each axis reads
zero. Rotate the tool 180°. Any run will be easily seen and can be measured by moving projector so that
the other edge is located on the cross hair. Point runout of drills can be measured in the sanie way.
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Maintenance & Trouble Shbo._ting |

Replacing and centering the light bulb:

Turn off the power switch. Loosen the set screw and pull the lamp socket out. Pull the old bulb out. Using
a soft clath pick up the new bulb and insert into the socket. Never grip the bulb with bare fingers as this
may adversely affect bulb life. Push the socket back in the housing making sure that the filament is in the
vertical position. Adjust the socket in and out of the lens housing to achieve the- greatest projector
illumination. Tighten the set screw.

Preventive maintenance:

Standard spindles .
Periodically oil spindle oiler with 30 weight oil.

“Optional air vacuum spindles
Periodically check the water trap. If an excessive amount of water has accumuiated, drain the reservoir.

Periodically check the ailer. if the oil level is low refill the reservoir.

Trouble shooting guide:

We tum the machine on and nothing happens! Make sure machine is plugged in. {‘\
Machine is plugged in and nothing happens! Check fuse and replace as required. g
Projector light works but the control is not on! Tum control on with switch located in front panel.

When the tool pressure switch is engaged nothing happens! Make sure air line is properly connected, then
increase pressure by turning the pressure control vaive clockwise.

Projector light is not on! Replace projector bulb. Before replacing the bulb make sure that the machine is
not in a dimmer cycle. If the machine ‘s not used for 20 minutes the light bulb will autonatically dim to
improve bulb lite. Moving the joy-stick tums the fight back on.

Axes will not move. Remove shipping bolts. .

Thank you again for purchasing a Parsetter 240. If you need additional information on accessories or
service please call 1-800-PARSET1




Considerations for the Preset Area

Organizational ideas

Do | have to reorganize my shop?

No you don't have to reorganize your shop to benefit from your PARSETTER. What is required is some
discipline and planning.

Considerations for the preset area

1. Locate an assembly/breakdown bench adjacent to the machine. Equip this with tightening fixtures and
a vise. Use this bench to assemble tools , install retention knobs and to do any final tightening.

2. Establish some method of communicating the tooling requirements for a given program to the preset
operator. .

3. DO equip your PARSETTER with a label printer.
4. Have enough toolhalders to set up the next job while the current job is running.

5. Pr%vide some means of transporting set up too! assemblies to the machine without banging the tapers
together.

6. Send any Tequired perishable tools (inserts.drilis taps) to the machine along with the tool assemblies.

Set up sheets

One method of communicating tooling requirements is through the use of a set up sheet. A sample of one
type of set up sheet is shown on the next page:




Practical Operation of Presetter

Reading = Z




Tool Offset |

| Complete setup sheet for Tool #1, after
| performing practical tool preset.




DATE

CNC MILL TOOL SETUP SHEET
OP PART NAME PART # FIXTURE PROGRAMMER L/O #
NO. NO. .
%ﬁ%—_:——s’
TOOL TOOL SPINDLE TOOL SETUP COMMENTS
NO. DESCRIPTION | ADAPTER ADAPTER ( TLO )
) HEIGHT
NOTES
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Session Eight
During this two hour segment, participants will:

Become familiar with the Matsuura CNC control
panel.

Power up a CNC machine in the proper sequence
of events. |

Set the switches on the main operator's control
panel to recommend settings.

Understand procedures regarding automatic
operation of CNC machines.

Power down CNC machines in proper sequence
of events. ,

Understand how to access the program directory
(library) on the Matsuura CNC machine.




Matsuura Control Panel
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Powering Up.CNC Ma

Lubrication
1] Slide lube filled sufficiently
2] Coolant oil tank
3] Air lubricator

chines

Spindle Taper
1] Make sure it is clean
2] Tapers of tool holders clean
3] Pull stud is securely tightened

Doors of NC Unit
1] Make sure door is securely closed

Turning Power On | ¢
1] Turn on main power switch and check if
main power lamp is lit
2] Press power of button on operation panel
Note: some control require this to be
pressed twice; first time for NC unit,
second time for machine side

A

Air Pressure
1] Air lubricator normally requires 70 psi




Manual Zero Return Axes*

Set mode switch (10) to zero return

Depress (+) button of the Manual Feed
Push button switch (48)

Continue pushing (+) push button unit all axes are
at zero return position

The first zero return speed after power ON is set at |

50% of the rapid feedrate.

Axes traverse if first performed at rapid feedrate,
then when the axis runs over the deceleration
DOG, it decelerates and stops at zero point. Zero
position lamp is then lit.

*Note: some controls allow automatic
zero return of all axes at power up.
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Matsuura CNC Machine [P

Procedure to bring up directory on CRT screen.

1]
P
| 3]
| X

5]

Place mode switch in EDIT mode.
Turn editor switch to ON. |
Press CANCEL button.

Press ORIGIN button.

Press CURSOR DOWN button.

*Note: wait a few seconds and the programs residing
in memory will be displayed on the machine.




Matsuura CNC Control

Questions.

1. Reference switch No. 10. Which mode is selected
to manually references the axes?

’Which axis is reverenced first? Why?

- Why?

What tells you on the control that the axes are at
their home or zero return position?

What does light No. 39 indicate?




Matsuura CNC Control [P

5.

For automatic operation, what should the following
switches be set to?

Switch On or Off
Z Feed Neglect |
M, S, T, Lock
Machine Lock
Mirror Image

Where should the axes X, Y, and Z position prior'to
shutting off the power? Why?

Why? _ C

When the "Key Switch" is tdrned "ON", what does
this allow you to do?

X, |




Your Notes:




1 Your Notes:
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Your Notes:




Training

Session Nine

During this segment, participants will:
Understand the work address system.

Understand prepatory and miscellaneous
functions used in CNC programming.

Understand how G Codes groups work in
program format.

Explain most common G and M codes in CNC
language.

Locate common errors in CNC program.

Explain canned Z axis cycles.

Explain the function of G99/G98 initial/R planes.

Review questions on G and M codes.




"CNC Code Language
Definitions:

Work Address Format
Addressing each work in a block by one or more
characters which identify the meaning of the word.

ord
An ordered set of characters composed of a letter and
some numeric value which may be used to cause a
specific action of a CNC machine.

Variable Block Format

A format which allows the number of works in
successive blocks to vary. A word address system is

also a variable block format.

Block
A group of "words" considered as a unit and

seperated form other such units by an End of Block
(EOB) character.

o 146



Words and Numbers:

-Wor |
A sequence number used to identify a block of
information in your program.

Sequence Number

A number addressed by the letter "N" identifying the
location of blocks in a program.

Examples:

147



CNC Code Lang !

Prepatory Codes (G Function)
A number following address "G" determines the
meaning of the command for the concerned block.

G codes are divided into the following types:

One Shot G Code
G Code which is only effective in the block which it is
specified.

- Modal G Code

G Code which is effective until another G code of the
same group is specified.

Example:
GO01 and GOO ar modal G codes in Group 01.

GO1 X
2

Goo X____
2

148




- G Codes

[____fggggl_______ - DESCRIPTION
G00 01 RAPID POSITIONING
Go1 01 LINEAR INTERPOLATION - USES FEEDRATE
G02 01 CW CIRCULAR INTERPOLATION
Go3 01 CCW CIRCULAR INTERPOLATION i
Go4 * DWELL - USES P FOR TIME, 1 SEC = P1000
Go6 * POSITIONING ERROR DETECT OFF ... YASNAC ONLY
; G09 * EXACT STOP CHECK -~ FOR SHARP EDGES
| G12 * CIRCLE CUTTING CW ID ONLY ... YASNAC ONLY
| G13 * CIRCLE CUTTING CCW ID ONLY ... YASNAC ONLY
E G17 02 XY PLANE DESIGNATION
G18 02 XZ PLANE DESIGNATION
G19 02 ¥Z PLANE DESIGNATION ~
G20 06 INCH INPUT DESIGNATION (;/
G21 06 METRIC INPUT DESIGNATION
G27 * REFERENCE POINT RETURN CHECK |
G28 * RETURN TO REFERENCE POINT ( MACHINE " 0 " ) -
G29 * RETURN FROM REFERENCE POINT
G40 07 TOOL RADIUS COMPENSATION CANCEL
G41 07 TOOL RADIUS COMPENSATION LEFT
G42 07 TCOOL RADIUS COMPENSATION RIGHT
G43 08 TOOL LENGTH COMPENSATION PLUS DIRECTION
Gas 08 TOOL LENGTH COMPENSATION MINUS DIRECTION
G49 08 TOOL LENGTH COMPENSATION CANCEL
G45 * TOOL OFFSET INCREASE
G46 * TOOL OFFSET DECREASE

* - ONE SHOT CODE
1. ONLY G-CODES FROM THE SAME GROUP CAN CANCEL EACH OTHER
2. ONLY 1 G-CODE FROM THRE SAME GROUP IN A LINE i

ERIC




DESCRIPTION
Gs1 09 CANNED CYCLE # 1 FEED IN RAPID OUT
SPOT DRILLING
G82 09 CANNED CYCLE # 2 FEED IN, DWELL, RAPID OUT
CHAMFERING
G83 09 CANNED CYCLE # 3 DEEPHOLE DRILLING
G84 09 CANNED CYCLE # 4
TAPPING ( PITCH * RPM * .98 = FEEDRATE )
G8S 09 CANNED CYCLE # 5 FEED IN, FEED OUT BORING
G86 09 CANNED CYCLE # 6 '
FEED IN, SPINDLE STOP, RAPID OUT - BORING
G87 09 CANNED CYCLE # 7
FEED IN, SPINDLE STOP, MANUAL OUT
Gss 09 CANNED CYCLE # 8
FEED IN, DWELL, SPINDLE STOP, MANUAL OUT
G89 09 CANNED CYCLE # 9
FEED IN, DWELL, FEED OUT, - BORING
G73 09 CANNED CYCLE # 10 HICH SPEED PECK CYCLE
G74 09 CANNED CYCLE # 11 COUNTER TAPPING
( PITCH * RPM * .98 = FEEDRATE )
G76 . 09 CANNED CYCLE # 12 FINE BORING CYCLE
G80 09 CANNED CYCLE CANCEL
G90 - 03 ABSOLUTE PROGRAMMING ( USES ABSOLUTE ZERO )
Go1l 03 INCREMENTAL PROGRAMMING ( POINT TO POINT )
G92 * ABSOLUTE ZERO POINT PRESET ( PART ZERO )
G94 05 FEEDRATE PER MINUTE
G95 05 FEEDRATE PER REVOLUTION
Go8 10 RETURN TO INITIAL LEVEL IN CANNED CYCLE
G99 10 RETURN TO R-LEVEL IN CANNED CYCLE |

* - ONE SHOT CODE
1. ONLY G-CODES FROM THE SAME GROUP CAN CANCEL EACH OTHER
2. ONLY 1 G-CODE FROM THRE SAME GROUP IN A LINE

101
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GROUP ] DESCRIPTION % USES

MOO PROGRAM STOP, STOPS SHIFT OR FLIP PART
SPINDLE, COOLANT

MOl OPTIONAL STOP, STOPS BEFORE TOOL CHANGES
SPINDLE AND COOLANT

MO2 END OF PROGRAM LOOPTAPE ONLY

MO3 SPINDLE CLOCKWISE TURNS ON SPINDLE

Mo4 SPINDLE CCW TURNS ON SPINDLE

MOS SPINDLE STOP SEE M19 NOTE

MO6 TOOL CHANGE ONLY AT ATC POSITION

Mo7 OIL MIST OPTIONAL FUNCTION

MO8 COOLANT ON FLOOD COOLANT

M09 COOLANT OFF 'ALSO TURNS OFF M07

M18 NEUTRAL FOR GEAR DRIVEN HEADS

M19 SPINDLE ORIENT WILL SHUT OFF SPINDLE

USED W/ZERO RET 2 AXIS
M20 SPINDLE ORIENT OFF USUALLY FOR OPERATOR
USE ONLY

M21-28 OPTIONAL M-FUNCTIONS STANDARD

M29 TOOL POCKET VERTICAL DOUBLE ARM MACHINES
POSITION ONLY

M30 END OF PROGRAM USED AT END OF MEMORY

M42' LOW RANGE SPEED RUN IN TAPPING, YASNAC ONLY
HIGH GEAR

M4 6 CLEARS TOOL POCKET AT END
CF PROGRAM

151




GROUP DESCRIPTION l USES
M48 FEEDRATE OVERRRIDE EFFECTIVE ~
M49 FEEDRATE OVERRIDE CANCEL | )
LOCK FEEDRATE AT 100 %
M73 X - AXIS MIRROR IMAGE ON FANUC ONLY
M74 Y - AXIS MIRROR IMAGE ON FANUC ONLY
M76 4TH AXIS MIROR IMAGE ON FANUC ONLY
M77 MIRROR IMAGE CANCEL FANUC ONLY
. Mo4 MIRROR IMAGE OFF YASNAC ONLY
M95 MIRROR IMAGE ON YASNAC ONLY
M98 JUMP COMMAND INTO SUB- MULTIPLE OPERATIONS
PROGRAM
M99 JUMP BACK INTO MAIN PROGRAM

1




__ ErrorExercise

056432; ( NINE ERROR PROGRAM )
N1 GO G20 G90 G40 G80

N5 T1 M6 ( .5 DIA RH CUT DRILL )
N10 S1000 M4 M8

N15 G54 X1. Y-1.

N20 G43 Z.1 HO

N25 G82 X1.0 R.1 Z-.3 P100 F50
N30 X3.

N35 X6.

N40 X9

N45 GO G28 G91 Z0 M

N50 G28 X0 YO MO

N55 M10

LIST THE ERRORS FOUND BELOW AND CORRECTION.

ERROR CORRECTION




Canned Z Axis Cycles

G # PLUNGING AT HOLE BOT | RETRACTION APPLICATION
————
G73 WOODPECKER RAPID HIGH SPEED
FEED TRAVERSE DEEP HOLE
DRILLING
G74 FEED SPINDLE FWD | SPINDLE REVERSE -
AFTER DWELL | REVERSE AFTER | TAPPING
FEED
G76 FEED SPINDLE RAPID BORING
INDEX- SHIFT | TRAVERSE
SHIFT SP.
START
G77 SPINDLE DWELL RAPID TRAV. | BACK BORING
INDEX RAPID SPINDLE INDEX
G80 | mmemmmemme | mmmmemmeeo | e CANCEL
G81 FEED | ====——-—- RAPID DRILLING
TRAVERSE
G82 FEED DWELL RAPID SPOT,
TRAVERSE FACING
G83 WOODPECKER | ==—=======% RAPID DEEP HOLE
_TRAVERSE DRILLING
G84 FEED SPINDLE REV | SPINDLE FWD TAPPING
AFTER DWELL | RUN AFTER
FEED
G85 FEED | ==—=————- FEED BORING
G86 FEED SPINDLE STOP | RAPID BORING
TRAVERSE
SPINDLE START
G87 FEED SPINDLE STOP | MANUAL BORING
RETRACT
SPINDLE START
G838 FEED SPINDLE STOP | MANUAL BORING
AFTER DWELL | RETRACT
SPINDLE START
G89 FEED DWELL FEED BORING
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Go8

X0YO +

NOTE: DRILL MUST CLEAR PROJECTIONS BETWEEN HOLES TWO AND THREE AND

FOUR AND FIVE.

02255
N1 GOG90G40G80G20
N5 T1M6

N10
N15
N20

N25

N30
N35
N40
N45
N50
N&5
N45
N50
N55
N60

S3000 M3
G54 X1.0YO
G43 2 2. HO1

G99 G81 Z-1.R.1 F8.

G998 X2.

G99 X3.

G98 X4.

G99 X5.

X6.

X7.

G80 M9

G91 G28 Z0 GO
G28 X0 YO

M30

| 106 FELY




G & M Code Questions

1. Which three G Codes have to do with tool radius
. compensation?

Al
B]
C]

2. = Which G Code cancels any canned Z axis cycle?
Al

3.  Which reference plane is set in the program by a
rapid (Geg) command followed by a Z axis
position?

Al

4. Which three G Codes have to do with tool length
compensation?

Al

B]

Cl




Which G code is the standard start-up condition
for feed rates on CNC milling machines?
Al

Which G codes could cancel a GO1 command?
Al
B]
C]

What is a one-shot G code?
A]

How many G codes are in Group #97?
Al -

157 |




G & Mode Code Questions

9. How many different group of G codes are there?
Al

. A MO9 cancels which M codes?
A] '
B]

Explain what happens when a M01 is
commanded.
Al

. Which M code would be used for left-hand cut
cutting tools?
A

109
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10.

Trainino
Session Ten

| During this two hour segment, participants will:
1.

Understand components of the Niigata CNC
horizontal machine center

Understand main and sub operating par.2ls
Know how to input tool length offsets

Know how to zero return the" axes to machine
home

Understand MDi operations
Understand program entry and editing

Know how to use soft keys for program
manipulation

Understand operation of APC and ATC units on
machines

Know how to recover from a feed hold(example:
tooi breakage)

Understand procedure to mount and dismount
tools in spindle and tool magazine

more on next page

162




11. Understand use of screen displays

12. Know where to look for typical aiarm codes and
how to explain the reasons for alarms

the machine go to a safe home position prior to-

| 13. Recognize a sub-program which is used to make.
| starting the main program




Machine Si ecs

Niigata CNC Horizontal M.C.
NIIGIATA

MACHINE SPECIFICATIONS

ROM * s e .o+ | MtriC Inch
X axis colunn travel 610 mm {330 + 280) 24.0° (13.0°+11.07)
TRAVEL & Y ax_is vertical head travel $00 mm 197
. WORK CAPACITY Z axis table travel §60 mm 20
Spindle center line to pailet surface 50-550 mm {150~650 mm] 1.97-21.6°{5.9°-25.6}
Spindie nose to table center line. 150-710 mm 5.9-27.9'
. Table working surface 400 x 400 mm 15.7 % 15.
TABLE Tabte increments 1°{0.001%) 1°(0.001]
Maximum load on patlet 400kg 880 ibs.
Spindle drive motor AC11/7.5kw AC15/10 HP
SPINDLE Spindle speeds : 12.000min."! {rpm} 12,000 rpm
Spindle max. torque 292N-m 215 ft-ibs.
Spindie taper No. 40 No. 40
Rapid traverse X.Y.2 24 m/min. 945 ipm
FEEDRATE Cutting X.Y-2 . 1-15,000 mm/mnin. 0.04~590 ipm
Table index speed/g0° 2.5 sec. 2.5 sec.
Too! magazine capacity 30 {40/60/90/120/1 85) 30 [40/60/90/120/185)
Toot selection Short cut random Short cut random
Tool shank BT40 CT40
AUTOMATIC TOOL Maximum too length 350 mm 138
CHANGER (ATC) Maximum milling cutter dia. 95 mm r
“(adjacent pockets empty) 200 mm 7.9
Maximum ool mass 10kg 221bs.
Tool change time {tool to tool) 1.4 sec. 1.4 sec.
Type Direct rotary Direct rotary
ég;gg?g l((;:é;LET Pallet change time 5.5 sec. 5.5 sec.
Number of pallet 2[6/8/10/12) 2[6/8/1012]
Positioning/full stroke X.Y-2 1.003 mm +0.00012*
Positioning with scales 1).002 mm +0.00008"
AGCCURACY Repeatability X.Y-Z $.0015mm 10.00006"
Repeatability with scales 0.001 mm $0.00004°
Tabie index 12.5 sec. 12.5 sec.
Base machine mass approx. 9,000kg 20,000 1bs.
GENERAL Machine space W/D/H approx. 2,460/3,700/2,467 mm 971467197
Floor to table surface 1,016 mm 40
Pdwer 45KVA 45 KVA

o | | Ophonal speciiicainans
o Product soeciheations. accessories and maciwae PORIINCE e SUBCT 16 Change withewl neixce, e

o ]
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Niigata CNC Horizontal M.

MPANUCHE LAY

anuc Control S

STANDARD

® Sumuitaneous conrciabie axes: Thvee axes (X.Y.2)

® Least input ncrement: 0.00 1mm (0.0001°)

® Least command ncrement: 0.001mm

® Linsas inlacpolation GO1

® Mulli-q CUCAIAS W

® Feedrate command: Direct designation of mvimn or inchiren feed.
® Feedrate overnde. 0 ~ 200% (10% ncrements)

® Tangental speed constant control

® Cuiting (eecrate clamp

® Override cancel

® Aulomanc acceieration/decetsraton

® Exact stop/cutting mode GO9. G61, GE3, G&4

@ Dwell

@ Relerence ponl retuny: Manual, aulomatic G27. G28. G29)
® Maching coordmale sysiem sslechon: GS53

©® Work coordinale sysiem selection: 6 types (GS4~G59)
® Local coordinate system seting: GS2

® Work coordinate System change: G92

® ApsohuteVincramaental programing

® Decimal point input

@ Program number seerch

@ Program number: 4 GiQits/Program name : 16 characters
@ Sequence number search

& Main progranmvsubprogram Subprogrami4 folds nested
@ Tape code: E1A, RS244, 1SO-840 automatic récognition
@ Labet skup

@ Control infout

® Optonal Diock skip

® iSO cooe input

@ Tool otiset seiection dy T code 99

® Radus designetion on arc

® 2ndt auxibary tunction

® Tool tength compensation G43. G44

® Tool oliset G45-G48

® Cuttes compensation C G40~G42
® Toot oifsat amount memary A:
26 ciguts, common (0 all 100is, 12 pairs
¢ Backlssh compensabon:
Editing dunng auiomanc
© Regisiecabie programs:
1CU (Program name dispiay is possibie)
® Part program sicrage length 80m (26211)
® Reader/Puncher interface:
RS232 x 1, AS422 x 1, R5232C or 20mA current 100p° x 1
® Keyboard type MOVCRT chasacter display:
9 monocthrome CRT

o Sutler cegister

® Manual contnuous eed

@ Incrementsl teed

& Manual handie feed

® Manual absoiute on/ott

® AN axis Maching lock

¢ Machine lock on sach axis
® Auxihary function lock

® Dry run

® Singie block

® Ovec ravel

® Stored siroke check 1

® Interlock

® Siored pilch o110 Compensation
® Ciock function

OPTIONAL

e ia'cotor CRT
® Part program storage tength
320. 640. 1280. 2580. 5120m
© Tool oliset seiection by T code 200. 499, 99
® Tool oliset amount memoary C
® Registered program.
200, 400, 1000
® External data mput/output
@ Hetical interpoiation
® Single direction posioNIng
¢ Conversational aulomatic programming function mct 14 inch CRT
and Graphic display
@ Automiatic corner overnde
® Handy fite
® Sequence No comparison and stop
® Toot ife management
® Program restart
© High speed skip signat input

® Stored stroke check 2
* Tool iength measurement
® Programmnabie data wwput G10L1
® Scabng
* Lineat acc/dec belore cutting leed interpolation
© Polar coordinate command
* O angle chamlenng corner R
® Prograrnemabie mwror image
© Interrupuon typse cusiom macro
® Coordinate system rotaton
0 ASdibonal axes:
Max. § gxas
¢ Senultanecusly controliable axes expansion:
Max. S axes
* RUN hour display
® Background ediling:
Ediing during automatic operaton

3EST COPY AVAILABLE




NIIGATA CNC HMC

MACHINE COMPOSITION & UNIT NAME

§1. OUTLINE MACHINE COMPOSITION & UNIT NAME ' PN4O

Spindle cooler Air inlet 3/8 Lubrication unit

Hydraulic unit,

Circuit breaker

ATC valv 3 1\ * Spindle valve unit
L4 | ‘_J N

3 Spindle motor

ATC operation panel

ATC magazine ___— e Hain control cabinet

[ ~~_Column

L .Inside conveyor
motor

Table valve unit

——

M~ " Splash guard
T

¢ tan! \ Pallet table (\

1(;,_,4' -
Pallet changer( 2 APC ) ] : ) APF operation panel

Y-axis drive motor

ATC changer

Magazine index
motor A . .
) S Main operation panel

™\ Manual pulse generator

Y-axis drive motor \\\\;
=-| ™___Spindle head

—

APC valve unit -
QL_j//// ~\ Base

Z-axis drive mot

. .
N11GATA ENGINEERING CO., LTD. - \l |
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Aruitoxt provided by Eic:

NIIGATA CNC HMC.
TURN ON PROCEDURE OF CONTROL

2. Turning ON Procedure of Control Power f

@®. Turn ON primary p wer to the machine.

N

)

@. Turn ON Circuit Bresker,

@. Turn ON Control Power of NC Unit.

PR

J

Tew seconds later after power ON.
Position Screen is displayed

o B

-

e e—————y

ol

w——
et vt '

e sdeea= 11
° — — =J,

@. Turn ON Control Power of Machine Operation Panel.

Hydraulic pump is started. and Power
Indicating Lamp is lit.

Note-1 : 1f Hydraulic pump i3 not started despite Control Power button is dep-
tessed. check whether EMG Button of either ATC. APC Operation Pane!
is kept ON. 1f kept ON, click EMG button CY¥ direction light for
reset,

Note-2 : Hydraulic pump is actusted during Contro! Power button is dePressed.
and desctusted and stopped immediately after depressing

Either of X, Y and 2-axis has possibility of Overrun ( 2nd Overrun ).
4 Recovery pProcedure

.

Keep depressing Control Power Button ON. and return overrun axis its
inside of stroke range by MPG Handle.

Then depress NC RESET button.

e BEST COPY AVAILABLE
158 |



NIIGATA CNC HMC

TURN OFF PROCEDURE OF CONTROL

3. Turning OFF Procedurse of Control Power

@. Considering about machine balance and esasier 2ero return oPeration. move
each axis to its stroke center area as long as each axis has no interference
with workpiece on the pallst. .

Mode selection switch © RAPID ® is selectsd. = Axis smoving by T+ J or
T —1 button ( Refer to P, Rapid Traverse in details. )

@. Depress Mushroom type EMG button.
Lamp for T CONTROL ON ) indicating is
turned OFF., and hydraulic pump is
stopped.

Turn EMG button C¥ direction littlie light
for button reset.

@. Depress OFF button of NC-unit.

Screen display is turned OFF.

(8] 8

fi
=

SoCoCe

@. Turn OFF Circuit Breaker of Main Control Cabinet.

1

®. Turn OFF the Power to the machine.

G

ERC BACR 163
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MAIN OPERATING PANEL

PN 40 Operating Panel

Main Operating Panel

NIIGATA CNC HMC

{ " — _‘
r-—- pTiT) u:ruln -—_— ate )
POOER ALARE  g37 PRG STOP Poas rrcx wr ame enanct ! wre
90086000 |[-
d
Uty X
(Moot o™ eyttt ucf et ]arc  TABLE 19
weom
' : ) ¥ w ¥C §ISPLAT
r_ L 1Y) .
nwrig Fil] TP e nu‘ mey s POR REY 20 N
- F
L - A A \‘
Amns exrp coav sPiNaLL
gret Q'um " san 09T 98F
CONTROL ON
: ‘lllll" {'lllll)
urie .
rn (O [ wem o GRS D AT SNIMANE S o it mnt
‘.,. oM .o.o. .....
o %o * o o.
. “ . A
4 . . ' o
L] L] [ ] L]
b °m Dt
. '. -
\_ A . -/




MAIN OPERATING PANEL

NAME THE CONTROL FEATURES

NIIGATA CNC HMC

1. 15.
2. 16.
3. 17.
4. 18.
5. 19.
6. 20.
7. 21.
8. 22.
9. 23.
10. 24.
11.. 25.
12. 26.
13. 27.
14.
\ 117

~J
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NIIGATA CNC HMC

ATC MANUAL OPERATING PANEL

APC OPERATING PANEL

MANUAL HANDLE OPERATING PANEL

ATC Manual Operating Panel

ATC

NAm OPER

2z

A

WAGAZIAE CY W

O

BAGAZINE CCx

Wanual UANDLE

. Ooerating Panel

’

"weg L ﬁ

cnLer

st
VTLASY, cLASP

APC Ooerating
Pane!

CTCLL START

e
7

7;;/'—~\§<<
i1 TL3 w8 ‘ .

” -

—
MLTIPLY A

e Itee
N e o 100
. .

&)

118
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NIIGATA CNC HMC

EXPLAIN THE FUNCTION OF EACH FEATURE

MANUAL HANDLE

MPG ( 1)

MULTIPLY ( 2 )

SPINDLE COLLET ( 3 )

WORKLAMP ( 4 )

f SORL Lan? ) ’
w " { e
‘1iiii» ”
- l
sPINOLE
' cnLL?
uuZi:_jjS"
\ )
sRTIPLY )

218 e

nEl jv3
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NIIGATA CNC HMC

EXPLAIN THE FUNCTION OF EACH FEATURE

AUTOMATIC PALLET CHANGER

EMG ( 1)

CYCLE START ( 2 )

FEED HOLD ( 3 )

PALLET READY ( 4 )

LIFTER UP CQ
i

CYCLE STARY

PALLET READY
@ -

FLId noLD

7 e
LIFTIR W
]




NIIGATA CNC HMC

EXPLAIN THﬁ FUNCTION OF EACH FEATURE

-AUTOMATIC TOOL CHANGER

EMG ( 1)

MAN OPER ( 2 )

MAGAZINE CW ( 3 )

MAGAZINE CCW ( 4 )

BAGAZINE C¥

BAN OPER

2

_

Exe w BAGAZINE CCY

—
- _/
. 121 175
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Aruitoxt provided by Eic:

NIIGATA CNC HMC

MOVING THE AXES USING RAPID

S.

Rapid Traverse. JOG Feed & Manual Puise Generator ( MWPG )

5-1. Rapid Traverse

Each exis is moved to any desired position by repid traverss.

@. Depress [RAPID I button of mode section switch,

—
——  AUT0 ———— MODELOCK
EDIT MEMO TAPE MD! ' OFF ON !

- AN 1
RAPID JOG MPG  ZERO

®. Select desired exis to be moved on AX1S selecter.

AX1S
Y 2
@. Depress [+ 1 or [~ ] button of MAN FEED. X ... B
Axis moves during button depressing. IPG{@
Moving speed is set by Rapid Override.
RAPID OVERRIDE
Note : MAN FEED
25 - 50 r- - + _1
1f an axis moves out of
stroke limit{ overrun ) Fo , . 100

eccidentaily, move the axis
to be in the stroke renge.

If T CONTROL ON 1 indicating lamp
is turned OFF due to overrun, recover mith the following procedures.

i ). Depress [ CONTROL ON J button end keep depresaing it.

it ). Move overrun exis to the opposite direction by NPG handle.
¢ Refer to ltem 5-3. Manuel Pulse Generator / P.3 )

W ). Keep OFF from [ CONTROL ON 1 button.

w ). Depress RESET button of NC unit. ( OYERRUN indicatica signal is
turned OFF on the screen. )

T . ESTCOPYAVAILABLE
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NIIGATA CNC HMC

MOVING THE AXES USING JOG OR MPG

§-2. JOG Feed

Each axis can be moved by set feed for JOG Feed manuaily.

JOG FEED RATE mm/min —
— AUTO ! IODELOCEW
., 100 ‘EDIT MEMO TAPE MD! OFF ON
X ]
2.7. ' —
2- , - 1000 . .
1.4°, . ——— W —
1’ 2000 RAPID JCG MPG  ZERO
. ‘ g J
@©. Depress © JOG J button of mode selecter.

®. Set jog feed rate to desired spesd.

@. Select desired axis to be moved on AXIS selecter.
Depress © + J or T — ) button of MAN FEED as in case of RAPID Traverse.

5-3. Manual Pulse Generztor ( MPG ) / Handle feed

Each axis can be moved to desired position by Handle ( Manual _Pulse_Gene-
rator : MPG ).

AXIS
@©. Select T MPG J position of axis selecter, Y 2
X~ B
®. Depress [ MPG J button of mode selecter. / .
MPGe

T AUTO I nonsLoE;}
EDIT MEMO TAPE MDI' OFF ON

AN ———
RAPID JOG MPG  ZERO

MULTIPLY AXIS
X1000  OFF X
X100 o R

t\ X0/ ; .2
- < Q. Qs
@D. Select desired axis an AXIS selecter
of MPG operation box right. /- \

@. Set Desired position of HULTIPLY switch - +

of MPG operation box right to sither
X1, X10. X100 or X1000.

X1 = 0.001 mm per 1DIV,
X10 = 0,01 mm per 101V,
X100 = 0.1 am per 1DIV.
X1000 = Same as X100

Q
COPY AVAILABLE 177
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Aruitoxt provided by Eic:

NIIGATA CNC HMC

INPUT OF TOOL OFFSETS

Tool QOffset

Tool Length and Tool Dia.

Tool Length Offset and Tool Dia.

(O

Offset compensation.

can be input to display on CRT screen for

Display OFFSET screen to CRT as follows.
i) Depress function MENU key located at
bottom left to display * QFFSET'.
feisa” .
BO0O00 D0
ii }. Depress OFFSET soft key. Then the following screen is displayed.
If not displaved. depress the same OFFSET key few mora times. .
/rTOOL OFFSET ) /VTOOL OFFSET ‘W
( LENGTH ) ( RADIUS )
NO. DATA NO. DATA NG. GEOMETRY REAR GEOKETRY YEAR
001 122500 011 0.000 001 12.354 3.624 12.000 -3.623
002 23. 400 012 0.000 002 0.000 0.000_ 0.000 0.000
003 15. 300 013 1.234 003 0.000 0.000 0.000 0.000
004 0.000 014 3.456 004 JCIORSOIR 0.000 0.000 0.000
005 MIIE 015 0.000 005 0,000 Q.000 0.0c0 0,000
006 60.000 01§ 0.000 008 0.000 0.000 0.000 0.000
007 4,250 017 0.000 007 0.000 0.000 0.000 0.000
008 0.000 013 -1.200 008 0.000 0.000 -0.000 0.000
0083 0.000 018 -4,300 008 0.000 0.000 0.000 0.000
010 ¢. 000 020 0.000 01¢ 0.000 0.000 0.000 0.000
UM | ]
L ) )

Standars screen

Move Cursor to dexired

position using PAGE keys( | ¢

Screen with Offset Memory

‘C(0P.)

‘o - -—

move keys {

{ | ) and CURSOR

Key in desired nunefic

‘>150.0
[NouT

200008

Dapress ' INPUT ' soft key.

-

TooL OFFSET
NO. DATA

001 0
ooz
003 . 000

L InPuT '

\—

EBoooooo)

0

value as shown below.

178

Offset value is input or altered.
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ADDING TO OFFSET VALUE

-

REFERENCE

1).. Yhen Offset value is addtionally added to the pPresent offset value :

Q.

Q.

Move cursor to desired dosition and key in additional valus.

NIIGATA CNC HMC

—_

TooL OFFSET
NO. DATA
001 0.000

002 [750,000
0063 0.000

>0.2

|

+Znu'r
_E- COoO0ODaO3

Depress ' + INPUT ' soft key. and sbove additional value is added.

TOOL OFFSET
NO.  DATA

ool 0000
002 [150200
003 0.000

L +INPUT

}

W

Eoooons

.

Yhen +INPUT as -0.2.

| 125 kAT

nffset value
is reduced to 149.800 from 150.000




TOOL OFFSET MEMOFRY

NIIGATA CNC HMC

ﬂc"

2). Too! Offset HMemary ‘C° ( Option ) ;

('TOOL DFFSET

¢ LENGTH ) ~ ( RADIUS )
NO. GEOMETRY WEAR  GEOMETRY ¥EAR
001 . N
002 0.000 0,000 0.000  0.000
003 0.000 0.000 0.000 0.000
= 004 100.600 0.000 0.0600 0.000
005 0.000 ©0.000 0.000 0.000
006 0.000 0.000 0.000  0.000
00T  0.000 0.000 0.000 0.000
008  0.000 0.000 0.000 0.000
005 0.000 0.000 0.000  0.000
010  0.000 0.000 0.000 0.000
\_ (HI)AA/

~

H1 works as

D! works as

ERIC

Aruitoxt provided by Eic:

Both of Tool Length Offset

( H-code ) and Too! Radius
Offset ( D~code ) using the
same Offset No. can be used.
and also GECMETRY and WEAR
Cffset can be set together
as shown left.

GEOMETRY : Too! geometry
offset

YEAR *: Tool wear offset

offset value : 150.8 + 0.2 = 150.2

offset value : 20.0 + (-0.15 ) = 149,85




NIIGATA CNC HMC

ZERO RETURN METHOD

4. Zero Return Method ( Reference Point Return )

After turning ON the Power. Zero Return ( Reference Point Return ) must be

required.

Zero Point ( ,Reference Point ) of each axis is PLUS ( + ) stroke end.

4-1. lero Return of X. Y. Z and B-axis ( NC-table : OP. )

@ Yhen an axis is on Zero position or near by Zero Posit

ion :

@. Depisst [RAPID J button on Mode selector switchss.

Green lamd is lit,

—— AUTO
EDIT MEWO

TAPE MD! l

IQDELOCD
OFF ON

©

, WAN
RAPID J0G

¥PG

1
ZERO

vl

L

/
@. Select desired axis ( X. Y. Z or B ) to move on axis selection switch.
AX1S
Y 2z
X , . B
Q. Depress [ — 3 button of axis movement. . .
RN
During keeping to depress., the axis keeps to )
move and stops by releasing.
’ MAN FEED
Above @ & @ operations are repeated about [_ - + —I
axes near by or on zero position.
Hoving distance : Approximately 100 mm g ,
@. Depress [ ZERO J button on mode selection switch.
4 A
[— AUTO ﬁ MODELOCK
EDIT MEKO TAPE MD! QFF ON
NAN
r
RAPID JOG PG zﬁ
. _/

O

ERIC
MANAS | Iﬁ!ﬁ'llégl

0




NIIGATA CNC HMC

ZERO RETURN METHOD

@ When an axis is 100 sm or more distance from its zero point

Execute from above Item @ for zero return on required axis.
Repeat the same pracedure for ancther axis if any.

Z-AX1S MUST BE SELECTED 1ST to avoide tool and work or fixture inter-

ference. If either X, Y, or B-axis is selected,

tool may interfer with work or fixture. AX1S
Y

|

|

‘ '

) ®. Select desired axis to be returned.

4

X ——~ 8B
MPG. ’

®- Depress T +J button of axis movement. '

Selected axis moves to 2ero point in plus (+) r- MAN FEED _l
direction., and deceferated when it reaches - +
close to the zero Point.

Keep depressing the button until reaching this
deceleration range.

Zero position indicating lamp is lit for the ﬁ

axis in this operstion.
Repeat @ & @ operation for each axis.
Make sure zero return lamps are lit for X, Y. and Z-axis{ B-axis : NC-

table )
ZERQO RETURN

lX Y z Bl

Q000

4-2. lero return of B-axis ( Either 72 or 360 position index table )

@. Depress © ZERO J button on mode selection

@. Depress [ + 1 button of axis move-

S

r MAN ,
RAPID JOG  WPG  ZERO

( Lifted.) ( Down )

O

ERIC

Aruitoxt provided by Eic:

159

switch.
: ~ oo
®@. Seiect Bl on ax's selecter. ——— AUTO —-] MGDELOCK
EDIT MEMO TAPE MD! OFF ON

Motion : t
_/
Paliet UNCLANP ~ 0° indexing — Pallet CLANP




NIIGATA CNC HMC

MDI OPERATION

§. MDI ( Manua! Data Input ) Operation
Yhen esither motion of Spindle rotation., Tool change., Pallet change or simple
axis movement is desired. motion program is input manuaily to NC unit and
executed automatically.

@. Depress [ MDIl J button as ~ : IODELOCK\
shown right, . — AUTO —-\
EDIT MEMQ TAPE HD! OFF ON
@. Check dispiay of top left on’ <)
the CRT screen. . ‘ &/
To display PROGRAM ( ¥DI ) on G
the screen
——— AR —N—
o — : w RAPID JOG uPG 2ERO
PROGRAM (MDD ]
%
\w _/

EOoOo0oooa@

‘i ). Depress left -function MENU key, and display PRGRAM as shown.

I
+2000008)

ii ). Depress PRGRAM soft key. PROGRAM ( MDI ) is shown at left top corner
of the screen. If not displayed, repeat to depress it again until

displaying.

M

8000008 i

@. Key in desired command using address kevys and numeric keys.
Address keys Numnena] keys

%-—_f - 0 - 5 o} °e
PROGRAM (D) DR ODRDIRNC — Reset key
> 4 <=0 CUs e f Sart key
JOI LD
'+ CyNC] G0 B
: 2 [d':i.lf:"jD -0 B Loput kvy
i J",a | gy 7 CNC/PMC
'—E |1>T0!; Moo L E switch key
. — A= ]| = .
i Goooooo), (P2 NG
a g rac ! L] 0
Fuscgon . Saltkey Funeoe %\x’:‘u mere it
, e 3EST COPY AVAILABL
v .
ERIC - E

Aruitoxt provided by Eic:
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NIIGATA CNC HMC

MDI OPERATION

Keyed in cosmand is displayed on the corner left below of the screen
as shown.

Ex. >TO01 MO G6

@. Depress right function MENU key, and keep depressing until displaying
‘INSERT.

Depress INSERT soft key, and then the¢ prograx is shifted to top side
of the screen.

PROGRAM(MDL) 1
T0! 5
Mo6

>TO1; M06 i — = %

LAm_Mzﬂ__-__
EO000 08

® . Depress CYCLE START button.

CYCLE START
Coamanded program is executed. @

FEED HOLD

O

ERIC 130

1Ca
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Aruitoxt provided by Eic:

NIIGATA CNC HMC
Aeuws

PROGRAM EDITING - EXEIENS PROGRAM

11. Program-Editing

1). New

program registration

@ . Depress ' EDIT ' button on mode selection switches.

@. Display ' PRGRAM ( MEMORY ) ° screen.

i) Depress Function MENU switch left
below and djsnlay * PRGRAM '
( Program ).
PRGRAM
E0o0o000s
i ). By depressing ‘' PRGRAM ' soft key,
' PRGRAM ( MEMCRY ) ' is displayed on
upper left of the screen.
1t not displayed. repeat to depress
the soft key again.
PRERAN . A
2000009
| €
@. Key in Mrogram No.
@. Depress ' INSERT " soft key as shown.
If '"INSERT * is not displayed, depress
operation MENU key right below until
displaying.
Input program No. and depress INSERT soft
key. Example as follows.
input T 40. 1f input § 40 ;. FORNAT EHROR §
is shown. Seai colon input is not requir-
ed in this cese.
®. New program No, is displayed on the N
OGRAM, oDso
screen and registered as new one. EPR___;szinom 0
®. Key in the following program end depress

{NSERT soft key.

Max. letters in one time are 78 [etters.
Keeping T8 letters ar within, no block
number limit is given, L

After INSERT. each block is separsted E0o0ooono)
automatically,

PROGRAMCMENORY) 8 0e4o N00OOC W
N 500490 ;
GQ1&28X0Y020 ; S
T02; '

- Mo

> G2 G2BXOYOZ0; T02; Mob_
NSERT




NIIGATA CNC HMC

PROGRAM EDITING - EXISTING PROGRAM

2). ALTER. INSERT and DELETE of registered program ( dode : EDIT )
@©. Alteration ( ALTER )

i ). Move cursor to the desired position

RN R Wumﬂ
to be altered. ;?J:‘:"
U &28X0Y020;
i ). Key in the word to be altered.
L

# ). Depress ' ALTER " soft key.

To3

LM__
~ 5000008

£

@ . INSERT

i ). Move cursor to one word before inserted.
. 1
___—____—J

PROGRAM(MERORT) 00040 NOODOO 1

00040 4

G4rG2e{xpl Y020,
=1 T02
nos :

LE‘JEXZ‘)D@DEB‘ %B@D@Q@Q!

i ). Kay in the word to be inserted.

W ). Depress ' INSERT ' soft key.

BE
ml ; ST COPY AVAILABLE




NIIGATA CNC HMC

PROGRAM EDITING - EXISTING PROGRAM

@. DELETE
@-1. DELETE of Word ( DLT-¥RD )

i ). Move cursor to be deleted.

PROGRAMOMENDRY  D0040 NoCOAG) PROGRAM GI8YORYY 0040 NO0OAD
00040 ; 00040
qrqotgz_eﬁl’{azo ; Go1 G20YR)Z0 ;
Mo6 ==
BELETE DUT_wRD
E00oOonbDsS 800000

i ). Depress DLT-WRD ( Delete Word ) soft k.oy. N
Q@ -2. DELETE of designated range ( DELETE ) € .

i ). Nove cursor to the top word to be deleted.

N\

-

PROGRAM (MEMORY) Jooso Nocooo

’ PROGRAM (HEMORY) 0040 NOOGOD | -
Z";f?"amz"”"’ ; G G28X0YORO MIq ;
, Mo6 :
T0% ; = T04;
%
§0G00654 -~-o-
>M30;

S— . 3 S — ]
lElE]EDJDDJEDE‘]], B000 005

@. Key Program No. to be called and depress F¥ _SRCH or BI_SRCH soft key.

Kevyed in Program is called.

>01000
B SROH 3w, S204

82000008 {

E BV YVIN . _



PROGRAM CALL

12. Program Call

@. Depress ' EDIT ° or ‘ MENO ‘' buttaon on
mode seiection switch.

@. Display PROGRAM ( MEMORY ) screen.

i ). Depress Function MENU key left beiow
to display ° PRGRAN ' ( Program ).

l PRERAM \

10000039

NIIGATA CNC HMC

—
l——-—— AUTO————l
EDIT MEMQ TAPE MDI

IODELOCQ
CFF ON

g

e 1]
JF—_A—O IDIIPG

2ERC

_/

it ). Depressing ' PRGRAM ' soft key. PROGRAM( MEMORY ) is displayed on top

left of the screen. |f not displayed.

@ . Ksep depressing Right MENU key untii displaying of

BW_SRCH.

ERIC

>

repeat depressing.

FW_SRCH or

[

]

PROGRAM (MEMORY)

LL Fw_$201 bw. e

Goooooa)

1¢8




NIIGATA CNC HMC

PROGRAM OPERATION

£
13. QOperation

@ . Depress ' MENO ' button on mode select- rlf AUTO 1 IODELOCQ
ion switch. EDIT MEMO TAPE WMDI OFF ON
@ . Check whether machining prograam is ‘._]

called or not.
@ . Depress ‘' CYCLE START . mu@ srat I'__'<'C— w01

- 1
RAPID JOG WPG  ZERO
3 .
Program is started auto- Ji)

atically,
= @ - _

O c
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NIIGATA CNC HMC

PROGRAM CHECKING METHOD

| % Program checking method : RAPIO evERRIDE 3
. 3 .
In case of new program. pProgram mistakes :,':"“ B, * b .
night be existed somewhere in the prograa. ‘—j ®
Therefore. operate the cycle with * SIN BLOCK ° .
( Single Block ) selection and reduce " RAPID
OVERRIDE ° to 25% without work mounting.

J8¢ FEID GATL : wa/win

In case no load operation. use * ORY RUN ° O R i
operation is recommended to shorter checking

‘ U %
time., becsuse all programmed feed rates in tae ] .g: ® s
“

program are switched to the designated feed — e,
rate by ° JOG FEED RATE ' button. Y <.

CAUTION :

It program is not started dspite ° CYCLE START '

button is depressed. check the following iteams. 1oLt

ROT  eFF ANTY

i ). Check ° SPINDLE ° selector switch. |f ° MAN.
R2T ° is selected. CYCLE is not started.
* AUTQ ° position must be selected in sdvance.

o | 136 |
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NIIGATA CNC HMC

PN - 40 MANUAL ATC OPERATION

9-2. In case of PN 40

1). Manuas! ATC operation

Q.

ERIC

Aruitoxt provided by Eic:

Execute ZERO return ( Reference
Point Return ) by MAN or MDI
operation.

Execute spindle orientation stop
and ATC position return for X-~axis
( 2nd Reference Point Return ) by
MDi operation.

M1ig
Gsg1!1 G300 Xo

Select ''MAN * side ( either one of
RAPID JOG, MPG or 2ERO ) in mode
selection switch,

{ PN 40 ]

—

—

MAG PICX UP ARM CHANGE

e —— )

-

2APC

TABLE

FOR  REY

_/

Depress ' MAG ' button and select magazine No.

either FOR or REY button.

FOR : Tool magazine forward ( CX )

REV

137

Tool magazine reverse ( CCXY )

of new tool by depressing

BEST COPY AVAILABLE
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NIIGATA CNC HMC

PN - 40 MANUAL ATC OPERATION

® . Depress ° PICK UP ° button and keep depressing ' FOR ° button.
New too! is picked up from the magazine and moves to stand by position.

in this case. stand-by pat must be at the position as Fig.~A shown
below. . )

.¥hen stand-by pot is positiuned as Fig.~B below, ' PICK UP action does
not work. and DGN No. ‘T 5/ ATC OTHERS ° is displavec_i.

To recover it. select empty pat desired (-if not designated. s.oloct'anv
empty Pot ) in above Item~@ operation by keeping to depress REV

button. fl I . @ l
AR mrL/l_’?
|Y &N

s - t
Stand~by Pot - _Stand~by po

Fig.- B

2
@

Fig.~ A
®. Depress ' ARN ° button and keep depressing ' FOR ° button.
Swing arm is moved to spindie side, and ATC shutter is opened at the
same time.
Q. Depress ' CHANGE ' button and keep depressing ' FOR ° button.
Tool -change is executed ( Old Tool is picked up from the spindle and
New Tool is inserted to the spindle ),

8y depressing ' REY ' button and keep depressing ° FOR ° button. revese
mgtion is possibie ( New Too! is picked up from the spindie and 0id Tool

{ PN 40 ),
is inserted to the spindle ).

®. Return X-axis to zero position ( reference point ) by MOl oPeration.
G 91t G2 X0 e

@. Select ' MAN ' nmode.

©

Select the Magazine No. for old tool to be stored in Item-@ operetion.
@. Depress ' ARN ' button end keep depressing ' REV ' button.

Swing arm is returned to magazine s . and ATC shutter is closed.
@. Depress ‘' PICK UP ' buttan and keep depressing ' REV ' button.

Gld Tool is stored into the magazine pot.

CAUTION : ¥hen FOR or REY button is released end turned OFF during in
—_— motion, the motion is stopped immediately.

Q Motion executing can be checked on MACHINE screen whether
E lC each motion is completed or not.

REST COPY AVAILABLE 149




NIIGATA CNC HMC

e
g

RECOVERY OF ATC

15-2. In case of PN4O
1). ATC ( Automatic Tosl Changer ) :
14 EMG situation is taken place in mid-motion, basically recovery is possi-
ble by MAN.( Manual ) button operation.
However, Seing Arm can not be followed to the correct pasition ssquence
( Magazine side or Spindle side ) depending on mid-motion, for example ;
Tool pickin up or staring motion at Tool Magazine side
ATC motion at spindle gside 3
In this case, check EMG stop button is depressed and kept 1st, and move the
swing arm manually -( by hands ) to either magazine side or spindle side.
Then turn ON the control power agsin.
1)-1. In case of ERG stop in too! changing motion :
@ . NC POWER button ON — In cese of power bleck aut.
@ . Control Power button ON.
After above operation. ALARM Lanp on Main Operation Panel is lit, and
* 0T 007 X+ OVERTRAVEL ( HARD ) * is displayed on DGN of MACHINE screen.
This alars is sppeared due to spindle arientation stop OFF by EMG stop.

Therefare, ATC recaovery motion can be executed with thia alars.

@. Select MAN side ( either one of RAPID. JOG. MPG or ZEROC ) in mode sele-
cting switch.

@. Depress ‘' CHANGE * button and keep depressing * FOR ° button until mot-
ion end.

* REY ' button does not work in this case.

WARNING . NEvER TRY TQ ROTATE SPINDLE ¥ITHOUT A TOOL ON SPINOLE.

Then machine is stopped in tool retracted position{ no too!l on spindle ),
NEVER TRY TO ROCTATE SPINDLE. because spindle orientation is OFF.

1f sccidentally roteted. orient the spindie to the correct position

¢ Drive key of the spindle is parellel with X-axis : Horizontal )

{$ spindle orientation operation recovery is not possible or not sure,
take off drive keys to avoid tool interference with the keys.

® . Move X-axis to minus direction away from 2ERO position enough and dep-
ress RESET buttan OX for ALARM OFF,

®. Depress ' MAG ' ( Magazine ) button and seiect desired magazine ( tool
pot ) No. by depressing either * FOR ' or ° REV ' button.

(@. Depress ' ARM * button and keep depressing * REV ' button until motion
end. ’

Swing arm moves to magazine side and ATC shutter is closed at the same
time,

O

ERIC

4
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NIIGATA CNC HMC

RECOVERY OF ATC

( PN 40 ),

®. Depress * PICK UP * button and kees depressing ' REV ° button un:il
motion end.

Too!l is stored to too! magazine selected.

2). 2 APC

Recovery motion by MAN operation is possible for all sid-motions for 2 APC.

O

ERIC 130 QPP



NIIGATA CNC HMC

PN - 40 MANUAL APC OPERATION

2). Manual APC operation

@®. Manual APC operation can be executed by selecting either ° WAN * or MWDI

operation.

Condition :

7-axis zero position ( Reference Point y: G981t 28 20 :
: BO

‘B-axis 2ero degres :
@. Select " MAN * side ( either one of RAP10 JOG. WPG or ZERD ) in mode
selection switch. :
@ . Depress ° 2APC * putton and keep depressing either ' FOR ' or ° REV ¢
button, The following motion is executed.

Pallet UNCLANP = Pallet index { APC shutter is indexed at the same

time ) — Pallet CLAMP

FOR button : For A-PALLET indexing
REY button : For 8-PALLET indexing

Yhen FOR or REV button is released and turned OFF during in motion, ths

motion is stopped immediately.

Manual NC-table CLAMP / UNCLAMP operation ( tn cass of B-axis : NC table /

epP. )

3).
@. Select ' WAN * gide ( either one of RAPID J0G. MPG or 2ZERO ) in mode
selection switch.

@ . Depress ' TABLE * putton and depress either * FOR '
for unclamp.

O

ERIC
St
: 155

tor clamp or ' REV °




NIIGATA CNC HMC

RECOVERY OF 2APC ( 2 PALLET APC )

O

ERIC

Aruitoxt provided by Eic:
\

2).

2 APC ( 2 Pailet type lutomatic Pallet Chenger )

Basically. APC motion is composed of 3 motions. i.e. LOADlNG._lNOEXlNG and

UNLOADING.
« Unloading motion : LOADER ADVANCE ——+ PALLET UNCLANP — LOADER
RETRACTION
e indexing motion : A/ B-PALLET INDEXING
e Loading motion : LOADER ADVANCE — PALLET CLAMP —— LOADER
RETRACTION

In EMG stop situation. Autornatic Pallet Changing condition is reset,
Therefare. APC Loader takes NO advance motion and Retracting motion only
is possible. .

To resume APC motion possible. the following recovery procedure must be
taken first in any case.

@ . NC POWER button ON. ~—— In case of pawer black out.

@ . CONTROL POWER button ON.

122 JRET
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Aruitoxt provided by Eic:

ERIC

NIIGATA CNC HMC

TOOL BREAKAGE - FEED HOLD -OR MID-OPERATION

14. Recovery Procedurs after FEED HOLO in Nid-opsration
1). Progran correction in mid-operation

Yhen program mistake is found and its correction is required in memory
operation, the following procedure must be taken.

@. Oepress ' SIN BLOCK * or * FEED HOLD ' button to stop axis feed.

6

Oepress NC RESET button in MEMO ( Memory ) mode.

@ . Return Z=axis to Z2ero ( reference point ) position in * ZERO ' return
mode. 1f reguired, return X and/or Y-axis elso to Zero position.

@ . Switch to’ * EOIT ' mode and correct the program.

®. In cese of restart of the cycle, move cursor to the 1st program where the
tool on spindle now, and depress ° CYCLE START * button.

WARNING

WHEN THE CYCLE IS RESTARTED. EXECUTE WITH SINGLE BLOCK 1ST FOR SAFETY.
RESTARTING POSITION IS OEPENOED ON STOPPED SITUATION IN %10-OPERATION.

CAUTION :
WHEN °* NC-RESET ' BUTTON 1S DEPRESSED. INFORMATION OF CANHEO CYCLE & TOOL
OFFSET ARE CANCELLEO.
THEREFORE. TO RESTART THE CYCLE. THESE COMMANOS MUST BE EXECUTED ONE MORE
TIME !N ADVANCE.
2). Tool brsakage in mid-gperation

1f a tool is kroken during machining, operation is stopped by depressing
* FEED HOLD ° or ~ ENG * ( Emergency ) button.

2)-1. FEED HOLO button is depressed ¢

@. Stop spindle and check tool breakage end machined ssction.
Eliminate broken tool on the work surface out of the mechine.

®. Depress NC RESET button.

@. Execute 2ERO return for sech exis.

@. Change tool to new one.

®. Too! length setting for new tool.

® . Move cursor to ‘he restarting position, end depress * CYCLE START '
button.

BEST COPY AVAILABLE
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NIIGATA CNC HMC

TOOL MOUNTING AND USMOUNTING ON THE SPINDLE

7-2. Tool mounting and dismounting on the Spindte

Tool mounting and dismounting on the spindle i3 executed.

@. Tool dismounting from spindle

i ). Select ' UNCLANP * gide of * SPINDLE COLLET CLAMP / UNCLANP °

switch,

it ). Hold the tool and holder manually to
Prevent too! dropping.

£
-~

Depress SPINDLE COLLET button at center
side.

CAUTION : THIS OPERATION IS NOT POSSI-
BLE IN HN-B SERIES IF M19
( SPINDLE GRIENTATION STOP )
IS NOT EXECUTED YET.

Q. Tool mounting to Spindle

i). Select * CLANP ' gside of °* SPINOLE COLLET
CLAMP / UNCLANP ° switch.

WORK LAMP
OFF ON

SPINDLE COLLET
UN-
CLANP CLANP

it ). Insert the tool and holder together to the spindle manually,

). Depress SPINDLE COLLET button at center side.

O
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Aruitoxt provided by Eic:

NIIGATA CNC HMC

TOOL MOUNTING AND DISMOUNTING AT TOOL MAGAZINE

7. Tool mounting and dismounting
71-1. Tool mounting and dismounting st Tool Magazine

Tool mounting & dismounting i3 executed at
Too! M¥agazine located at machine left side.

[:Jﬂﬁ(::> ‘(/’,,{.

@le)
2l

HN=-B
T00L puULLER

@©. Depress ' MAN. OPER. switch of ATC Operation Box
~~ MAN. OPER. lamp is lit in Green,

®. Index » desired tool pot either C¥ or CC¥ direction.

@ . Yhen tool is dismounted. use Tool Oismounting kit shown in previous

page ( P.10 ). When mounting. just insert each tool and holder set
the tool pot.

After above operation finished. depress KAN. OPER. switch ‘again.
Green laap is turned OFF,

CAUTION : IF THIS OPERATION IS NOT EXECUTED, ATC MOTION BY MEMORY
OR MD| OPERATION CAN NOT 8E EXECUTED.

sag  BEST COPY AVAILABLE
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Aruitoxt provided by Eic:

[E

MACHINE SCREEN DISPLAY

16. MACHINE Screen

NIIGATA CNC HMC

16-1. Oisplay operation of MACHINE screen
@. Oepress ' MC OISFLAY ° button ( MC OISPLAY button-is lit with green ).
MACHINE screen is displayed on CRY scresen. ed
. DISPLAT
SCREEN 1.1 ( MACHINE SCREEN, MAIN ) i l
(TO00L %) (TABLE) (CONDITION) <6:;’
sP 9999 B3GODEG ATC POSITION
GP @ 9999 APC POSITION
MG @ 9999 8 CLANP
P CLANP
SP ORIENT
C CLAMP
(SPINOLE)
LOAD SPEED
100 X 16000 RPM
GEAR : HIGH OVERRIODE : 100 %
DGN FUNC NM24 (4 13 HAPC +
O J1 1L F 11 J L ] T
¢ TooL 3 ) ( TABLE )
SP Too! No. on Seindle B3600EG : Table indexed posit-
GP & Tool No. on Gripper ion
NG @ Tool No. of Magazine indexed
[~ Tool ON
( SPINOLE )
LOAD Spindle load meter ( OP.) SPEED : Spindle speed meter
100% * "1 000 O0RPM ( opP.)
GEAR HIGH ~-- Spindle gear OVERRIOE 100 % .
HIGH : High range Spindle override
LO¥ Low range '

( CONOITION )

ATC POSITION :
APC POSITION :

Machine condition is displayed.

ATC tool change Position
APC pallet change position

B CLAMP B-axis clamped
P CLANP Pallet clamped
SP ORIENT Spindle orientation compieted
€ CLANP C-axis clamped ( OP.) i
SoISPLAT
@ . Ospress ' MC OISPLAY ° button again to return to NC screen.

Jf]
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NIIGATA CNC HMC

MACHINE SCREEN DISPLAY

-

16-2. Soindie QOverride Setting ( OP.) . .
(SPINDLE) @©. Depress HENU Xkevy.
LOAD SPEED
100 % 10000 RPN @. Set override by
+ S or - S.

GEAR : HIGH QVERRIDE : 100 X
@®. Setting finished.
+S-QVER -S-OVER

1 SNy N Oy 3133
4! ' 45\/15

16-3. OGN (" Diagnosis ) DISPLAY screen

@D. Depress soft key ' DGN '

! .
‘ RY DGN RT : Return

OO COCoOCoOCoC o3

0§

In alarm situation, OGN No. and alarm unit are displaved on the screen.

SCREEN 2 ( DGN DISPLAY )

(OGN DISPLAY)
DGN2 FAULT UNIT
r3] SPINDLE OTHERS
30 ATC LS/SOL
100 PALLET LS/SOL
123 Y INTERLOCK
RT OGN

(1 11 J L1 L | N i
Q@

@ . Depressing MENU key left, screen display is returned to SCREEN 1.1
( P32)

lILIR 201




NIIGATA CNC HMC

MACHINE 3CREEN DISPLAY

16-4. FUNC { Function ) switch serting

@. Depress ' FUNC ' sott kev,

\ RT FUNC

o C 30 30t ) - 3
)

SCREEN 3 ( FUNCTION SETTING )

(FUNCTION SETTING) Aii tunctron includirg
ostional sre d:splaved

-0V¥R CANCEL ON-BLCX SKIP 1 in this screen

ON-OP STOP -BLCK SKiIP 2
-MC.LOCK -BLCK SKiP 3 Refer to FANUC CPERATOR
-2 NEGLECT ~BLCK SKIP 4 ‘S WANUAL and MIIGATA
-AF. LOCK -gLex SKiP S INSTRUCTION MANUAL n
-DI1SP LOCK ~8LCK SKiP 6 detsils ftor each funct-
-MEND LOCK « «BLCK SKIP T ien. :

ON-ABS -BLCK SKIF 8
-AUTO § MANU -8LCX SKIP 8§ CAUTICN : ABS function
-HANDLE iR ON-POWER OFF aust be kep:
-PROG RESTART -8TD LS ON at!l the
-BLCK RESTART ~-AJR CUT 0 time
-F1

RT oN QOFF

s e S S S SO SO )

8, L,

@
OVR CANCEL : Override cancel BLCK SXiIP : Block skip
op STOP : Optional stoP 870 LS : Limet serteh
MC.LOCK : Machine lock tyoe 8roken
7 NEGLECT : Z-axis neglection Too! Detection
AF.LOCK : Additional funetion lock ( 0p.)
p1SpP LOCK : Display lock AIR CUT 0 : Air cut 2er0
MENO LOCK . Memory lock tunction{ OP.)
ABS : Absolute
AUTO & MANU : Automatic & Manual
HANOLE IR : Handle interruption

PROG RESTART : Program restart
BLCK RESTART : Block restart
F1 ¢ F=1 ( one ) digit feed
tAGE CURSOR

@ . Move cursor to the desired item to be _lct using t - | kers.

®. Depress ' ON ' or ' OFF ' soft key tor ON/OFF
setting,

@. Depress ' RT ' key to return to original MACHINE screen.

O
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Aruitoxt provided by Eic:

MACHINE SCREEN DISPLAY

NIIGATA CNC HMC

16-5. NK 24 Function screea ( OP.) : AQU. AM U. ATM etc
@. Depress ° NM24 ° soft key.
NM24 \

s s g o -

©
SCREEN & ( NM24 FUNCTION )
( NM 24 FUNCTION )
MOOEL : AOU
AIR FUNCTIGN
CONTACT ALARM ALARM
ALARM ALARM {"
ALARN NO e
22 _ -
\ RT RESET RESET

ca 30 E:71(J
T

©)

MODEL

CONTACT
AIR ALARM
FUNCTION ALARK :

ALARM NO
@ . Depress either Al

@. Depress 'RV’

I T N
A ool Aiarné \Function Alarm reset
o reset @

AQU  =m=--- Function name in execution

Yhen Dection Signal of Monitoring Probe is output, this
signal is turned ON.

In alarm situation in Air pressurc.
played.

ALARM signal is dis-

in alare situation of a function, ALARM signal is displ-

aved.

Alara No. is displayed.

R ALARR or FUNCTION ALARM ' RESET * button.
key to return to original MACHINE screen.

1
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NIIGATA CNC HMC

MACHINE SCREEN DISPLAY

16-6. C¥ & Function setting screen
@. Depress ' NM24 ° soft key.

| |

e N s s ot s s

be 4

SCREEN § ( CM 4 SETTING )

(CM & SETTING)

NO SET %
o 60 ( u81)
2 80 ( w32 )
3 100 ( w33 )
4 120 ( %94 )
5 140 ( w95 )
§ 180 ( w96 )

RT

o CJCo e ed

s ®. Move cursor to the desired item and input set value ( % ).
@®. Depress * RT ° key to return to original MACHINE screen.
16-7. Program No. setting screen of APC ( OP.)

@. Depress ' M APC ° soft key.

l M APC ‘

CoOCoOCOoOCacCcad0

@
SCREEN 6 ( APC PROGRAN NO. SETTING )
{ APC PROGRAM 3§ ) ( APC SEQUENC 2 ) " .
PRG 8 : Prograa No.
NO PRG @ NO SEQ 2 SEQ & : Pallet change
01 : 100! 'R 02 sequeance
02 : 2002 02 ¢ 04
03 : 3003 03 06
04 : 4004 04 01
05 : 5005 05 ¢ 03
06 : 6006 06 : 0S5 { iIn case of 6§ APC )
RT

O JCoCoCaC 3

ERIC b 150




NIIGATA CNC HMC

MACHINE SCREEN DISPLAY

( APC PROGRAM 2 )

NO PRG 2

A 1001

g : 1002

[ In case of 2 APC ]
RT
I U I G 1 ] ] ] {::1

@

@ . Move cursor to the desired position and input set value by numeric kevs.
@ . Depress ' RT ' key to return to originai MACHINE screen.

Note~1 : Refer to ' FANUC Series 15-MA OPERATOR'S MANUAL ( B-§1224E ) °

for more
details on MACHINE screen.

Note-2 : ltems with ( OP.) means optional specifications. Refer to each machine
specification.

~
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Aruitoxt provided by Eic:

NIIGATA CNC HMC

ALARM MESSAGE DISPLAY - (&hampt.)

§9 TROUBLE DIAGNOSIS LiST (DGN TABLE) PN 40
(STD. )
DGN No BGN Contents Normal
1 Spindle alara Spindle stop despite of spindle R44.2 OFF
rotation comaand ON.
(Reset: Select MAN mode.)
2 Spindle rotation confirma-| Spindie drive uait signal confirms-}| X6.0 ON
tion OFF in spindle drive tion error .
unit
3 Spindle stop confirmation Spindle drive unit signal confirms-} X8.1 ON
OFF in spindie drive unit tion error .
4 Spindle rotation confirma-| Spindle drive vnit signal retlurn X6.0 OFF
tion ON at spindle drive error
unit
; 5 | Spindle stop confiraation | Spindle drive vait signai return X6.1 OFF
’ ON at spindle drive unit error
6 Spindle orientation confi-| Spindle drive unit signal return X6.3 N
raztion OFF at spindle error
drive
9 Spindle high speed range Stroke end LS confirmation error L§-16
LS OFF (LS-16) X3.0 ON
10 Spindle low speed range Stroke end LS confirmation error L§-15
LS OFF (LS-15) X3.1 ON
- 11 Spindle clamped LS OFF Stroke end LS conflirmation error L§-13
(LS-13) X3.3 ON
. 12 | Spindie unclamped LS OFF Stroke end LS éonf!rq}llon error LS-14
. (LS-14) X3.2 ON
13 Spindle high range LS ON Limit switch return error Ls- 16
(LS-16) %3.0 OFF
’ 14 Spindle low range LS ON Lialt switch return error L§-15
(LS-15) . X3.1 OFF
15 Spindle clamped LS ON Liait switch reture error L§-13
{LS-13) X3.3 OFF
18 Spindle uncizmped LS ON Lialt switch return error ©LS-14
(LS-14) X3.2 OFF
19 Spindle high range SOL OFF | Soienoid motion error Yi. 4
(50L-3098) SO0L-3098 ON
(Continues to next.)
NIIGATA ENGJNEERING CO.. LTOD. T-902




Aruitoxt provided by Eic:

ERIC

NIIGATA CNC HMC

ALARM MESSAGE -DISPLAY ~(Expuwyple )

§9 TROUBLE DIAGNOSIS LIST ( BGN TABLE )

PN 40
(STD. ) ~ Revised on Aug. 10, 1990
DGN No DG N Contents Norsal
74 ATC pos. coafirmation OFF X-axis 2ad refereace point (G30) ] R1.6 ON
) X-axis reference polnt (628)
Either one of abave is OFF.
15 Too! pick up refused Too! pick up is prohibited. x2.7 ON
(Reset: Execute tool storing sot-
ton wanually once.)
76 Ara swing refused to go to| Tool In sagazine & tool in gripper R56.7 ON
magazine side
78 Magazine index cosaand 0 Magazine Indexes with 0 (zero) R426, R427
- coasand. =0
. (R2cosaand by T-code or reset
spindie tool number.)
79 Larger coamand for maga- Larger No. by T-comsand Is glven R426. R427
zine index than aagazine tool nuaber 046, D47
80 Migazine stop position Stop position is nat cofncided with | 282.5 OFF
discrepancy coamanded position
81 Beaxis drive unit ubnormal | B-ax!s drive unlt sbnoraal X4.4 OFF
(72T, 360T) (Misposition, vibration. cosaand
data 2 360° & etc.)
FEED HOLD coames.
CReset : After depressing RESET S¥
(S¥-1), turn ON contro! power.)
82 B-axis drive unit servo 8-ax!s drive unit servo alara X4.5 ON
alara (TG alara. low voltage, overload.
(727, 360T) overcurrent, overspeed & etc.
Refer to MANUAL.)
EMERGENCY STOP coaes
( Reset: After eliaminating the
cause of slarm, Jepress RESET S¥
(S¥-1) on B-axis drive unit, then
turn ON contro! power. ]
84 B-axis claaped LS QFF Lialt switch conflr- | (72T(3607) (NC-T)
ration error LS-17 Ps-2
C 721‘ LS-17 0¥ :}- oN
NC-T: PS-2 X3.6 X3.7
85 B-axis unclaaped LS OFF Liait switeh confirsatioa error L5-18
(727, 360T) X3.5 ON
(LS-18)
(To be continued.)
NITGATA ENGINEERING CO., LTD. T-306
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Niigat CNC Horizontal M.C.
Restart Program (Safe Home)

| PN40 Machine

07998
- G91 G28 Z0 M19;
G91 G28 X0 YO M9;
G90 G17 G20 G40 G49 G80;
#3003 = 0;
#3004 = 0;
#508 - O;
M99;
90

07998 is a sub-program and will normally be
imbedded at or near the top of your main program.

Above variables explained.

#3003=0 Means turn single block off

#3004 =0 Means turn feed hold to off

#508 =0 Means this common variable is_holding
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Niigata CNC Horizontal M.C.

Questions: Machine & Control

1. What is the maximum tool mass allowable on the
automatic tool changer?
Al

How accurately can the machine position in X, Y,
and Z?

Al

A tool is calculated by the operator to run at
11,000 RPM on this machine. Will the machine
reach this high RPM?
Al
Because max. RPM is

Which two "G" codes are acceptable for tool
length compensation?
Al
B]




Questions: Machine & Control

1. Can this machine do circulator interpolation using
multi-quadrant circular interpolation?
Al

2. Explain the advantage of multi-quadrant circular
interpolation.

3. Which work coordinate offsets ("G" codes) are C
allowable on this machine? -

Al

Bl

C]

D]

E]

F]

4. How many sub-programs can be contained in a
main program?

Al

B]
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Your Notes:







- Training

Session Eleven

During this two hour segment, participants will:

1. Define machinability factors of:
Speed, feed and depth of cut

2. Understand the use of speeds and feed
conversion charts

A

Determine correct cutting speeds and feeds for
common cutting tools used in milling
applications

4. Understand terms:
Cutting speed and surface feet per minute

I 5. Understand basic formulas used for determining
RPM and feed rate

6. Determme correct feed rates for ngld and non-
rigid tapping applications




- Speeds and Feeds

The cutting conditions that determine

the rate of metal removal are:

The cutting speed (CS),
The feed rate, and
The depth of cut.

The cutting speed is a value used to determine

RPM (Speed).

The feed rate variables are the number of teeth,
feed per tool, and RPM.

The depth of cut will be limited by the amount of
metal that is to be machined, by the power
available’ on the machine tool, as well as the
setup.
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| Speeds and Feeds

Tool life is influenced most by:
1. Cutting speed (RPM)
2. Feed rate
3. Depth of cut

The first step in selecting cutting conditions is to
select:

The second step in is to select:

The third step in is to select:

218
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UNIT: SPEEDS AND FEEDS - RPM VERSUS CUTTING SPEED
CONVERSION CHART ’

PERIPHERAL SPEED IN FEET PER MINUTE
GAMETER| 18] 20| B | & | S0 @] 70| W | 98 [ 100 | 120 [ 140 [ 160 [ 180 | 200 | 225 | 28| 15 | 300

in
inche . REVOLUTIONS PER MINUTE

18 306 [611 1917 11222 1528 [1834 | 2139 | 2445 (2750 {3056 3667 (4778 14890 [5500 |6115 [6876 | 7639 {8404 9167
1/4 153 1306 | 458 | 611 | 764 | 917 {1070 {1222 1376 {1528 1734 |2139 | 2445 |2750 |3056 |3438 |3820 {4202 45834
3/8 102 |204 | 306 | 408 | s09 | 611 | 713 | 815 | 916 11013 1222 11425 | 1629 11832 |2036 (2292 {2546 (2301 3056
1/2 76 |153 229 | 306 | 382 | 458 | 535 611 | 688 | 764 917 {1070 | 1222 |1375 l1528 {1719 (1910 {2101 2292
5/8 61 (1221184 | 245 | 306 | 3671 428 439 | 552 | 611 733 | 857 979 1102 1224 |1375 [1528 | 1681 183
34 s1 [102|153 ] 203 | 254 | 306 | 357 ] 408 | 458} 508 611 | 711 ] 813 ] 914 11016 |1146 | 1273 11400 1528
78 aa | s8l131 | 175 | 219 | 262} 3061 349 392} 438 | 526 611 | 701 | 788 | 876 932 |1091 {1200 1310

1 38{ 76115 | 153 | 191 | 229 | 267 | 306 | 344 | 332 458! 5351 611 | 688 | 764 | 859 | 954 |1050 1146
1-1/4 31 ] 621 92| 123 ] 153 | 183 | 214 | 245 | 274 306 | 367 | 428 | 490 [ 551} €11 | 687 | 764 40} 97
1-1/2 25| s1| 76| 102 127 | 153 | 178 ] 204 | 230} 234 306 | 356 | 406 | 457 | s08 (| 573 | €36 | 700 754
1-3/4 2! 44| 65 g7} 109 | 131 ] 153 175 196 | 2181 262 | 306 | 349 | 3921 436 491 546 | 600 ) €55
b3 19 38§ 57 76 9s | 115 | 134 | 153 [ 172| 191 | 229 | 267 | 306 } 344 382 ( 429 | 477 | S28} 573
2-1/4 17) 34 S1 (1 85 | 102} 119] 136 { 153 170 | 204 | 238 272 306 | 340 | 382 | 424 | 467} 509
2112 15 30 46 61 76 | 92| 107 122 | 138} 153§ 184 | 213 | 245} 275 306 | 344 | 332 420) 458
1-3/4 14 28 42 56 70| 83 o711 111 | 125 | 139 | 167 ) 195 222 | 2501 278 | 312 347 382 417
k] 13| 26 38 si 64| 76 89| 102] 114} 127 ] 153 ] 178} 203} 228 254 285 | 318 350 332
31/4 12) 24| 35 47 ss| 70| 32| 94} 10s| 117 140 164} 138 211 2341 264 | 294 | 323} 352
> 11] 221 33| #4 55| 66| 76 o7 ] o8| 109 ] 131 153} 174 | 196 218 245 273 | 300 337
33/4 10| 20} 31 41 st 61 n ©2| 921 102|122 1431 163 | 184 | 205 229 255 | 288 305
4 9| 19| 29 k1 ] s 571 67] 76| s6| 96 115] 134] 1531 172 191 215| 239 | 263 286
4-1/4 9| 18] 27 36 45 4| 63f T} % 90| 108 | 126 144 | 162} 180} 202| 225 247 270
4172 $i 17] 25 34 42| 51 s9| ¢8| 76| as| 102 119] 236 153|170 191 212 233 253
4-3/4 $] 16| 24 32 40| 43 se| e | 72| sof 96l 12| 129 ] 145 1611 180 201 ] 221 241
) 71151 23 31 38| 46| 4] 61} 69| 76 92| 107 122 133} 153 | 171 | 191} 210 n9
51/4 7115} 2 29 | M 51 58| €| 73 11 102] 116§ 131 ] 145] 163} 181 199| 213
12 71 14 21 28 35| 42| 49| se| 62| €9 83| 97| 111 128] 139 156 | 173} 150 208
5-3/4 6| 13} 20 27 33 ] 40| 46 53] | 66 0| 93] 106 1207 133 | 149} 166} 1R2 199
6 6| 131 19 15 32 38| 4S 51 5T &4 76 89 102 114 ] 127 143 ] 159} 174 1%0

Q
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needs nd Feeds

.

UNIT: SPEEDS AND FEEDS - RPM VERSUS CUTTING SPEED
CONVERSION CHART

I S em—— et e s

' PERIPHERAL SPEED IN FEET PER MINUTE
OIAMETER| 350] 400] 450 s00| 550] s00 ] eso] 700 750 s00] ssc] soo| #50] 1000{ 1050 1100 | 1158 | 1200 1250
in
Inches . REVOLUTIONS PER MINUTE
s |10696 J12224[13752 {15279 [16807 [18335 {19862 21390 {22918 {24448 | 25974 {22502 {29030 {30560 | 32088 [33613 |35141 36669 {38197
1/4 s348 | 6112 6876 | 7639 | 84031 9168.1 9931 | 10696 [11460 {12224 {12987 [13751 14515 (1528016044 {16807 {17571 (18335 |1909y
3/t 3566 | 4076 | as8s | 5095 | 5622 6112 | 6621 7130} 7639 ] 8149| 8658 | 9167 9677]10186110695 {11204 [11714 {12223 112732
172 2674 | 30571 3439 | 3821 | 4202 4584 | 4966 S348| 5730 6112 6493 | 6875 7260 7639 8021 | 8403} 8785} 9167 9549
5/t 2139 | 2448 7751 ] 3057 ] 3362 3667 | 3972 4278 4584 | 4890] 5194} 5500 5806 6112] 6418} 6723 ] 7028 | 7334 | 7639
3/4 1783 | 20381 2292{ 2547} 2801 ] 3056 | 3310] 3365 3820 4075 | 4329 | 4584 48381 5093 | 5348 ] 3602 | 5857 | 6112} 6366
18 1528 | 17461 19651 2183 | 2401 2620 | 2837] 3056 3274 34921 3711 | 3929 41471 4365] 4584 ] 4802} 5020 | 5238 5457
1 1337 | 1528 1719 1910 2108 | 2292 | 2483 2674 2865 | 3055| 3247 3438 3629 | 3820 4012 4202 4393 ] 4584 4.775
1-1/4 1069 | 1222] 1375 | 1528 | 1681 1834 | 1986 2139] 2292} 2445} 2597 27150 2903 3056 3208 3361} 3S14 | 3667] 3420
1-1/2 891 { 1018 1146 1273 | 1400] 1528 | 165S| 1783} 1909} 2037} 2165} 2292 2419 2546 2674 | 2801} 2938 3056 3184
1.3/4 764 873 982] 1091 ] 1200 1310 1419{ 1528] 1637 1746 1855 | 1964 | 2074 2183 2292 | 2401 ] 2510} 2619} 2728
2 . 668 | 764 859 9ss| 10s0| 1146 | 1241} 13371 14327 1528] 1622 1719} 1814 1910{ 2005 2101} 2196 | 2292 2387
2.1/4 $941 €79: 764 849 934 1018 1103] 1188) 1273 ] 1358 | 1443 1528 1613} 1698 17821 1867 1956 2037} 2122
2-1/2 s34l 61y] 687] 764 40| 916 993| 1069 1146} 1222 1299} 1375} 1451] 1528 1604 1681 1758 1833 1910
2.3/4 486 ] sss| easi €94 764 833| 903] 972] 1041} 1110 1183} 1250} 1320 1389 1458 1528 1598} 1667 1736
3 44s| s09' s72| 637 00| 764 828 891 954 1018| 1082| 1146 1210] 1273 1336 ] 3401 1464 | 1528} 1592
3.1/4 411l «70] s28] s87] €46 704 | 764| 823 882] 940 999} 1058 1117} 1175 1234 1293 ] 1352} 14111 1468
/2 asn | a36| 490| sas| eoo| esa| 709) 764 a9 23| 28| 9s2| 1037} 1091] 1144 1201 | 1256 | 1310 1364
334 356 |- 407| 4ssi s09| se0| 6€10| €627 13| 7641 815! 866| 917 968 1019} 1070} 1121 1172} 1223 ] 1274
4 334 3820 429 478 sas| s72] 621 68| 71| 764} 8127 85| 907} 955 1002 1050 1098 | 1145 1194
4.1/4 314] 3591 404 449 494| s39| ssa| €29 €14 18] 64| 309 854] 899 942 987 10341 1079 1123
4172 297 339 382 424 467 509 SS2| S594) €36 679 721 7641 806] 849 891] 932} 97| 1017] 1061
43/4 281 321 361 | 4021 442 482 s23] s63| 603| 643] 82| 724] 64| 8O4| 44| 8BS 924 | 965 1006
s 27| 30s| sa3| s2| a20] ass| ese] sas| sr2| en| eas| eww| 126| 64| 02| sa0| s} 16| 9s4
3.1/4 255 ] 200 3271 3e4| 402] 436 473, S10{ S44| S82) €19} 6s6| €91 | 728 764 800 837 83| %09
5-1/2 2421 2171 312] 347 381l 416 451 486 S20| S556) S5%0; 625] 660) 694 7?0 7641 799 833) 868
534 233 | 266| 298| 332 364 3981 31| aeal 498 s32| s64| se6| €307 6ea| €96| 731 762] 796| 830
6 2221 254| 28| 318 3s0| 3s0| 414] aa6| 476 509 s40| 573 0S| €37 68| 70| 72| Ted| 7%
Q 161 }
E MC BEST COPY AVAILABLE




needs an Feeds

UNIT: SPEEDS AND FEEDS - CONVERSION CHART FOR FEED

INCHES PER TOOTH TO INCHES PER MINUTE
FEED PER TOOTH
MUMBER | .0002 | .0004 | 0005 [ .oacs | 001 | .02 | .o0¢ | 906 | 008 [.ms | on2 IED D | o8 | 820
in
Testh FEED INCHES PER MINUTE) FOR ONE APM
2 0004 ! 0008 | .0012 | 0016 002! 004 | 008 012 | 016 020 024 028 032 036 040
3 0006 | 0012 | .0018 | 0024 | .003 | 006 | .012 | .08 | 024 } 030 040 | .042 | .oa8 | .0s4 | .060
4 .0008 L0016 0024 | 0032 004 | 008 | 016 | 024 032 040 043 056 064 072 080
6 0012 ; 0024 | .0036 | .0048 | 006 | 012 | 034 036 | oan | 060 | 072 | o84 | 096 | o3 |} 320
] 0016 0032 | 0048 | .0064 .008 | .016 | .032 048 | 064 | .080 096 112 J28 J44 160
10 .0020 I 0040 | .0060 | .0080 .010 | .020 | .040 060 | .080 | .100 120 ..140 160 ') 180 200
12 0024 i 0048 0072 | 009 | .012 024 | 048 | 072 096 | 120 J44 J6s 192 ) 216 240
14 .0028 ; 0056 0084 | 0112 | .04 028 | 086 | 084 | .112 140 Jés 196 224 252 .280
16 0032 | 0064 | 0096 | 0128 | .016 | 032 | .064 | 096 } 128 | .160 292 | 224 | 236 | 338 | 320
18 .0036 ; .0072 0108 | 0144 | 013 036 | 072 | 108 | 144 180 216 252 218 324 360 -
20 0040 0080 0120 { .0160 | .020 040 ‘.0!0 J20 | 160 | 200 .240 230 320 Jé60 400 ( ',
a2 0044 0088 | .0132 | 0176 022 | 044 | 088 § 132 176 220 264 Jos 382 396 440
2 ooss | 0096 | L0144 | 0192 | 026 | .08 | 096 | 24s | 192 | 240 | 288 336 | 384 | 432 | a0
2 ooss 0104 | 0156 | .0208 | :026 | .052 | 204 | 156 | 208 | 260 | 312 364 | 416 1 468 | s20
28 o0t 0112 | 0168 | .oz24 | 028 | .0s6 | .12 | .aes | 224 | 280 | 336 | 392 448 | S04 | sbo
30 0060 0120 | .0180 | .0240 | .030 { .060 | .120 | .180 | 240 | .300 360°| 420 | .40 | Se0 | 600
32 0064 - 0128 | 0192 | 0256 | .032 | .064 028 | 192 1 286 | .320 A 448 S12 276 H40
36 007> .Oles 0216 0288 | .036 | .072 | 144 | 216 288 | 360 432 S04 S76 £48 720
40 0080 0160 0240 | 0320 | .040 | 080 | .160 240 | 320 400 480 560 640 720 .800
. 0088 . 0176 | 02es | 0352 | 084 | 088 | 176 | 264 | 382 440 | S28 | 616 | 704 | 792 | 380
48 L0096 . 0192 0288 | 0384 | 048 | .096 | .192 | .288 J84 | 480 576 672 768 364 960
s2 oros - 0308 | o312 | o416 | 052 | doa | 208 | 312 | 416 | 320 | 626 | 738 | 832 936 |1.040
t i
56 o112 ! 0224 0336 | 0448 | 056 | 112 | 224 | I36 448 | 560 672 T84 396 1.008 1.120
60 0120 ,' 0240 0360 | 0480 | .060 | .120 | 240 | 360 | .430 600 720 840 | 960 1.080 1.200
i
72 O1ad | 0288 0432 | 0576 | 072 | JQaa | 288 | 432 | 576 120 364 1.008 1.182 1.296 1.440
90 0180 i 0360 Ds40 | 0720} 090 | .180 | .360 | 40 | 720 900 1.080 1.260 1.440 1.620 1.300

BEST COPY AVAILABLE

EXAMPLE: FOR .006 INCH FEED PER TOOTH, USING A 20 TOOTH CUTTER,
o TURNING AT 78 RPM. ‘e
'ERIC 213
B FEED FOR ONE RPM ( FROM TABLE ) = .120
FEED FOR 78 RPM = ,120 * 78 = .39 INCHES PER MINUTE




eeds and Feeds

UNIT: SPEEDS AND FEEDS - CENTER DRILLING

SUGGESTED CENTER DRILLING SPEEDS IN R.P.M.

SIZE SUGGESTED SUGGESTED
RPM FEED (I.P.R.)
0 2,000 .001 - .003
1 1,750 .001 - .003
2 1,500 .002 - .006
3 1,300 .002 - .006
4 1,100 .002 - .006
5 900 .002 - .006
6 700 .002 - .006
7 500 .003 - .008
I.P.M. = I.P.R. * RPM

e Ty U




veeds and Feeds

UNIT: SPEEHDS:AbUDIFEEH)S - SPOT DRILLING

S""GGESTED SPOT DRILLING SPEEDS IN R.P.M.

S.F.P.M. * 4

FORMULA RPM = —===-==—ee—e=- * 2
DIA.
MATERIAL SPOT DRILL
SPEED S.F.P.M.
ALUMINUM 200
BRASS 200
MAGNESIUM 150
CAST IRON 70
LOW CARBON STEEL 80 {::
STAINLESS STEEL _ - 30
THERMOPLASTICS 100
TITANIUM 20

SUGGESTED FEEDS FOR HIGH SPEED STEEL SPOT DRILLS

SPOT DRILL DIA. FEED / REV.
1/8 .001
1/4 .002 s
3/8 .003
1/2 .0035
3/4 . 005
1.0 .007 e




needs and Feeds

UNIT: SPEEDS AND FEEDS - DRILLING

SUGGESTED DPEEDRS FOR HIGH SPEED STEEL DRILLS

FORMULA REM = —————mmmeommm

| DIA.
MATERIAL REGULAR DRILLS TURBOFLUTE DRILLS

SPEED  SFPM SPEED  SFPM -

ALUMINUM 200 200
BRASS 200 200
MAGNESIUM 150 - 200
CAST IRON 70 4 70
LOW CARBON STEEL 80 80
STAINLESS STEEL 30 30
THERMOPLASTICS 100 100
TITANIUM 20 20

SUGGESTED FEEDS FOR HIGH SPEED STEEL DRILLS

DRILL DIA. REGULAR DRILLS TURBO-FLUTE DRILLS
FEED / REV FEED / REV

UNDER 1/8 .001 - .002 .001 - ,002

1/8 - 1/4 .002 - .003 - .003 - ,008

1/4 - 1/2 .004 - .007 .006 - .014

1/2 - 1.0 .007 - .015 .010 - ,030

1/0 + .015 - .025 .022 - .050

I.P.M. = I.P.R. * RPM QUICK FORMULA

RECOMMENDED I.P.R

I.P.M.

INCH PER MINUTE 65 I DRILL DIA.

165
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- .Speeds and Feeds

UNIT: SPEEDS AND FEEDS - REAMING

SUGGESTED SPEEDS FOR HIGH SPEED STEEL REAMERS

S.F.P.M. * 4

FORMULA RPM = —m—m——me—eem————
DIA.
MATERIAL CUTTING SPEED S.F.P.M.

ALUMINUM 100

BRASS 100

MAGNESIUM 75

CAST IRON 50 _
LOW CARBON STEEL ) 60 (::
STAINLESS STEEL _ 20

THERMOPLASTICS 50

TITANIUM 20

SUGGESTED FEEDS FOR HIGH SPEED STEEL REAMERS

REAMER DIAMETER FEED PER REVOLUTION I.P.R.
UNDER 1/8 DIA. .002 - .004
1/8 - 1/4 .004 - .006
1/4 - 1/2 .006 - .008
1/2 - 1.0 .008 - .015
1.0 + .015 - .025

FEED RATE FORMULA

I.P.M. = I.P.R. * RPM

o I.P.M. INCH PER MINUTE m

223
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veeds and Feeds

UNIT: SPEEDS AND FEEDS - COUNTERSINKING

SUGGESTED COUNTERSINKING SPEEDS IN R.P.M.

C’SINK SIZE ALUMINUM c. IRON STEEL
.25 DIA ' 500 200 175
.50 DIA 250 150 150
.75 DIA 200 100 125

1.0 DIA 150 75 80
2.0 DIA 100 75 75

FEED RATE RANGE - .003 TO .010 I.P.R.

NOTE: FEED RATE VARIES FROM MACHINE TO MACHINE.

I.P.M. = I.P.R. * RPM

167
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veeds and Feeds

UNIT: SPEEDS AND FEEDS - COUNTERBORING

SFPM * 4
RPM =
DIA.
SUGGESTED SPEEDS
MATERIAL SPEED ( SFPM )
ALLOY STEEL 40 - 80
BRASS 150 - 300 {?‘
CAST IRON SOFT " 120 - 140 '
MILD STEEL 75 - 85
SUGGESTED FEEDS
COUNTERBORE DIAMETER FEED ( IPR )
1/4 - 3/8 .003 - .005
7/16 - 5/8 .004 - .006
11/16 - 7/8 .005 - .007
i - 15716 - 1 3/16 .006 - .008
11/4 -1 1/2 .007 - .009
1 9/16 - 2.0 .008 - .010




veeds and Feeds

UNIT: . SPEEDS AND FEEDS - TAPPING

| SUGGESTED TAPPING SPEEDS IN R.P.M.

TAP SIZE . CAST IRON ALUMINUM MILD STEEL ST. STEEL BRASS
10-24 1300 1400 1100 500 1500
1/4-20 1000 1200 750 400 1200
5/16-18 850 ~ 1100 650 300 1200
7/16-14 600 800 450 200 950
1/2-13 500 650 400 200 850
5/8-11 375 500 300 190 700
3/4-10 325 400 250 125 575
1 -8 250 300 175 75 425

SUGGESTED TAPPING FEED RATES

FEED RATE = PITCH OF THREAD * PRM * .95
PITCH = 1 / NUMBER OF THREADS PER INCH
.95 IS 95 % OF VALUE TO ALLOW SOME TAP " FLOATING " DURING CUT.

EX. TAP CAST IRON USING A 1/2 - 13 TAP

P=1/N =1/ 13 = .0769

FEED RATE = .0769 * 500 * .95

36.52 I.P.M.

THUS IN YOUR PROGRAM  F36.52




UNIT: SPEEDS AND FEEDS - BORING

SUGGESTED BORING SPEEDS IN S.F.P.M.

S.F.P.M. *4

33 G —
DIA.
RECOMMENDED BORING SURFACE FEET PER MINUTE
CAST BRASS ALUM. MILD TOOL STAIN
IRON STEEL STEEL STEEL
H.S.S 70 125 150 100 60 40
225 300 500 200 100 125
CARBIDE
FEEDS FOR ROUGHING
FEEDS FOR ROUGH BORING .007 - .015 INCH PER REV ( I.P.R. )
FEEDS FOR FINISH BORING .001 - .005 INCH PER REV. ( I.P.R. )




seeds and Feeds

UNIT : SPEEDS AND FEEDS - END MILLING

MATERIAL FEED / FEED / FEED / S.F.P.M.
TOOTH .25 D | TOOTH .50 D | TOOTH 1.0 D
ALUMINUM .003 .006 .009 150
MAGNESIUM .004 .006 .010 150
BRONZE .003 .005 .007 250
CAST IRON .003 .005 .008 60
STEEL LC .001 .002 .004 80
STEEL ALY .0005 .001 .003 50
STEEL SS .001 .002 .004 55
INCONEL .0002 .001 .003 30
| _TITANTUM .001 .002 .004 - 25
SF.P.M. *4
RPM = ———meem
DIA.

FEED RATE = R *T *RPM

R = FEED / TOOTH
T = # OF TEETH ON END MILL
RPM = RPM CALCULATED THROUGH FORMULA

o
b




UNIT: FACE MILLING

MATERIAL DEPTH OF CUT HSS TOOL CARBIDE INSERT
SPEED FEED SPEED FEED

ALUMINUM .250 800 .022 MAX .020
.025 1200 .010 MAX. .010

MAGNESIUM .250 900 .022 MAX .020
.025 1500 .010 MAX. .010

MILD STEEL .150 175 .012 625 .014
.025 230 .008 800 .008

SS STEEL .150 130 .00 415 .014

TYPE 303

.025 160 .008 550 .008

SPEED= SFPM

FEED = IN PER TOOTH

= NUMBER OF

SFPM * 4

FEED RATE = R * T * RPM

FEED IN INCH PER TOOTH

TEETH

172




Speed and Feed Calculation Using Slide Calculator

PROBLEM # 1

OPERATION - END MILLING MATERIAL - CHILLED CAST IRON
TOOL SIZE- .375 DIA. ( HSs ) 2 FLUTE

FEED / TOOTH =

RPM = FEED RATE =

PROBLEM # 2

OPERATION - FACE MILLING MATERIAL - INCONEL X
TOOL SIZE- 3.5 DIA. ( CARBIDE ) 4 TEETH

FEED / TOOTH =

RPM = FEED RATE =

PROBLEM # 3

OPERATION - FACE MILLING MATERIAL - COPPER
TCQL SIZE- 2.5 DIA. ( HSS ) 6 TEETH

FEED / TOOTH =

RPM = FEED RATE =

PROBLEM # 4

OPERATION ~ END MILLING MATERIAL - MAGNESIUM ALLOY
TOOL SIZE - .75 DIA. ( CARBIDE TOOL ) 3 FLUTE

FEED / TOOTH =

RPM = FEED RATE =




" machining situation below.

Speeds and Feeds Questions

Calculate the correct RPM and feed rate for each

1. Operation - center drilling |
Material - cast iron |

#3 C-Drill (H.S.S.) |
RPM] |

Feed Rate] |

For this problem, use RPM vs. cutting speed ;
conversion chart. ’ {\ |

2. Cutter diameter - 1.25
Cutting speed - 450

RPM]

174 -
231




Speeds and Feeds Questions

Use conversion chart for feed.

3. Feed per tooth - .002
Number of teeth - 8
RPM - 125

Feed Per Minute]

‘Operation - spot drilling
Material - cast iron
1/2 diameter (H.S.S.) spot drill

RPM]
Feed Rate]

Operation - drilling
Material - cast iron
1/4 diameter drill (regular)

RPM]
Feed Rate]

175




Speeds

N

and Feeds Questions

Operation - reaming

Material - stainless steel

.500 dia reamer (H.S.S.)
RPM]
Feed Rate]

Operation - countersinking
Material - cast iron
.75 diameter C-sink
RPM]
Feed Rate]

Operation - tapping (non-rigid)
Material - cast iron
5/8 - 11 tap
RPM]
Feed Rate]

176




Speeds and Feeds Questions

Operation - tapping (rigid)

Material - brass

1-8 tap
RPM]
Feed Rate]

Operation - boring

Material - cast iron

Carbide tool

Fine boring - .950 dia
RPM]
Feed Rate]

« 177




Spe_ds and Feeds Questions

Operation - end milling
- Material - titanium
‘ 500 dia H.S.S. end mill
RPM]
| Feed Rate]

Operation - face milling

Material - mild steel

5.0 dia carbide -

Face mill with 8 inserts
RPM] .
Feed Rate] | C

‘ 178
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Session Twelve

During this four hour segment, participants will:

1. Understand the features found on a Yasnac
controi for CNC lathes

Understand the features found on a machine
control station for CNC lathes

Understand axes movement found on a 2 axis
CNC lathe

Understand common "G" and "M" codes used in
programming a CNC lathe

5. Understand special codes of G96 and G99 and
how they relate to spindle speed

6. Understand special codes of G396 and G99; and
how they relate to feed rate

7. Understand the reasons behind selecting right

hand or left hand cut turning tools for CNC lathe
operation

8. Understand tool call and offset commands

more on next page




Apply the correct prdgramming does for a
finishing pass on a turned part

. Understand how to apply a sub-program within a

main program

Understand basic lathe formulas of conversion
factors and production time

. Understand specific fixed cycles used in CNC

lathes

. Apply knowledge of CNC training center by
answering question on worksheets




I Nakamora CNC Lathe

Yasnac CNC Control
CRT BISPLAY Z‘E’S‘f TION :iﬁ?LRAMMERS MEM DATA KEYS
>\ /
» \l - 4 /
]

T NeT e T | ol oo o1
U0 EEE0 o e REs

~ o Oioooooooao

ConRoLs_ O@ o e | |oooaoaaan

B ~ OO0000 QOO = DATA KEYS
| |ocacooaoa
Ooooooo |[IB0sad ~-u00

T ADDRESS KEYS

O oloot| 71322883
aoal &
Q0000 Q @ O@D
o O 10==<9 —

]

@) @)
o O - . >

Q0O

Yasnac Controlier

©

ERIC. 179

Aruitoxt provided by Eic:




Yasnac LX3 Control

@ PAGE KEYS @ MEMORY DATA KEYS
(@ '9-INCH CRT GRAPHIC DISPLAY ® TEXT KEY @ EDITING KEYS
) POWER ON-OFF BUTTON i ‘i & FUNCTION KEYS @3 RESET KEY
| | | |
. _ ! -~ . | - | | | -
€ | yaswaT: ell = —+— N
SSWER : [Jj MEM OATA @
; N Xt fout
(o) i Edfecfrlee] (erllenle]
N == e = —

(5= =t

@
O oFF

{

(Jlelz]=)>]
[M[)[z)=][=]

(<)(=]<)=)
[Z)e)=)]

RS
OEEE

=
o |EI=I=0)

| R
EEEE

L

& CURSOR KEYS

241
180

& ADDRESS KEYS

YASNAC LX3 Operator Panel

(I B EE0e :
. = 1] Y o
. |
@ SOFTWARE FUNCTION KEYS @ ORIGIN KEY & DATA KEYS




Panel Functions.

1. Power On
Push once to
Push again to

Power Off
Push once to de-energize both the

and the power
system of the NC unit.

CRT graphic display

Function keys
(1) ALM  Alarm Key Displays Codes.

(2DGN  Diagnostic Key Displays /0 Signal Info.
(3) PRM  Parameter Key Displays parameters
(4) SET  Setting Key For setting and writing data.

(5) COM Command Key For displaying automatic
operation command values.

(6) PROG Program Key For part program display and - -

writing

(7) POS Position Key  For displaying various current
values.

(8) OFS  Offset Key For displaying and writing tool

offset values.




Nakamora CNC Lathe

Software Function Keys
Depressing Keys F1 through F5 calls up the
corresponding functions.

Address Keys
The keys for keying the address characters
when wiring in various data.

Special Characters

/ Key: For skip.

EOB Key: For commanding end of one
block. On the CRT, "j" is displayed instead
of EOB.

Data Keys

The 15 data keys are used for writing:
(1) MDi command values

(2) Tool offset values

(3) Setting values

(4) Parameters

(5) Other numerical values

CAN (Cancel) Key: for deleting working values or
address data

WR (Write) Key: for storing address and data key in
values

Shift Key: for inputting special codes found on upper
left corner of keys. Depressing the respective key.
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Ml Nakamora CNC Lathe

7. Page Keys

N Key: For displaying the next page
Key: For displaying the preceding page

8. Cursor Keys

N Key: Moves cursor backward
Key: Moves cursor forward

9. Next Key
- Used for special functions

1. Selects search type in edit mode

2. Selects between line cursor and

word cursor in edit mode

10. Origin Key

For setting the current tool position as the
new origin of the new coordinate system
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11. Memory data keys
OUT, VER, IN keys are effective only in edit
mode.

OUT key: For sending a program out from
{ control to a computer, etc.

IN key: For sending a program into control
from a computer.

vERkey: (Verify) checks data in memory against
data sent in by computer or tape reader

12. Edit keys:
 ERASE, INSRT, ALTER keys are for editing part
programs stored in one memory.

ERASE key: For erasing data in memory
INSRT key: For inserting data
ALTER key: For changing data
13. Reset key
Resets internal condition of the NC

1. Clears buffer
2. Clears alarm




Nakamora CNC Lathe

Machine control station
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Nakamora CNC Lathe

Cycle Start - Depress to start system in the
automatic mode (tape, MDi, and mem.)

Feed Hold - Témporary stop of automatic operation
1. Not active during thread cutting
2. Depress cycle start to restart operation

Emergency stop push button - stops power
1. Machine stopped immediately by dynamic :
brake - C
2. Will display alarm code 330
3. To restart operation
a] turn E-stop knob clockwise
b] depress reset
c] press Power On pushbutton
4. Use for turning off system
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- Nakamora CNC Lathe

Handle Dial (Manual pulse generator)
1. Set mode to handle
2. Select axis
3. Set mode amount per graduation
4. Rotate dial to move select axis
CW= 4+ direction
CCW= - direction

Handle axis select
1. Selects X or Z axis

Manual pulse multiply switch
1. Selects value for handle mode .
2. X1to X100

X1 = .0001 inch/step
X100 = 10 inches/step

Jog and rapid pushbuttons
Used to feed tool manually

+X, =X, +Z, -2 |

Jog speed set by jog feed rate switch

Each time the pushbutton is depressed in ..
the STEP mode, the tool is moved by the

value per step by Manual Pulse Multiply
select switch.

howbhA
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Nakamora CNC Lathe =

Jog feedrate switch and feedrate override switch.
1. In auto mode, feedrate adjustable from
0 - 200% of programmed feedrate.
2. Jog feedrate - used to select feedrate in the
jog mode.

Rapid traverse rate override switch
1. Settable to FO, 25, 50 and 100%

Feedrate override cancel swnch

1. Turning this switch on, feedrate is fixed at
100%



Nakamra CNC Lathe

Spindle speed override switch
1. Spindle speed adjustable from 50 - 120% of
current spindle speed.

Manual reference point return switch
1. Switch used to bring the tool back to
reference point manually.

Reference pint lamps
1. Lamps indicate that the tool is positioned
~on the reference pint
2. G28 auto return to reference point

Single block switch

1. Block-by-block can be obtained when this
switch is turned on

Optional block skip switch
1. When On all commands in a block
following / are neglected
2. When Off, all blocks including those
preceded by / are executed. @ ..
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Nakamora CNC Lathe

| Dry run swﬂch

1. When On, tool moves at speed selected by
the JOG FEEDRATE switch

Display lock/machine lock switch
1. When QFF, normal position display

2. When Display Lock excludes tool
movement from display

3. When Machine Lock, axis movement
including zero return is inhibited

M-Function Lock Switch
1. When ON, itignores M, S,and T

commands
2. To check program, itis used in
combination with Machine Lock function
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Manual Absolute Switch

1. When On, the tool moves as per diagram
below.

REST OF ACTUAL MCVEMENT
TRAVEL COMMAND / TAPE CCMMAND

TAMEL TG TARGET
COORDINATE SPECIFIED
B8Y PROGRAM COMMAND
G 00 OR GOt COMMAND

MANUAL
OQPERATION

’/
Ve CIRCULAR
*rsimon ARy NTERPOLATION

STOP
(FEZD HOLDI

Tool Movement with MANUAL
ABSOLUTE Switch On

2. When Off, the tool moves as per diagram
below.

REST OF ACTUAL MCVEMENT

TRWEL COMMAND / TAPE COMMAND
MANUAL / GOOORGO COMMAND

OPERATION

P =
CIRCUAR ™S\,

TEMPCRARY STOP INTERI OLATION e—

{FEED HOLO!
MANUAL
ABSQLUTE

OFF

Tool Movement with MANUAL
ABSOLUTE Switch Ott
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Edit Lock Switch
1. When On, the following operations will not
work. o
a] Erase, Insert, and Alter keys
b] Storing of NC tape |

G50 point return switch
1. Returns tool to the coordinate system
setup point manually (where G50 has been
programmed)

Manual interruption point return switch
1. When On, returns the tool to where the NC
was switched over from the auto mode to

the manual mode.

Program Restart Switch :
1. Used for restarting the part program from
any desired sequence number
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‘Nakamora CNC Lathe

X Axis mirror image

1. When On, all X axis coordinate are
reversed.

Auto mode handle offset switch

1. Enables tool motion through the use of
MPG knob.

Cutting depth override switch
G71 is a rough turning cycle
G72 is a rough facing cycle |
1. Can override depths of cut from 10 - 200%

»

Positing store pushbutton
1. Used for inputting measured workpiece

values direction into control.




x. Nkamora CNC Lathe

Universal slant bed turning center

r Turret

i

— . Tailstock

[t /

_ =
Zthuck Z Tailstock

Footsvitch Footswitches ' '
Front View Side View

All major applications for turning can be
accomplished with this form of turning center
including; shaft work (with tailstock), chucking
work, and bar work (if a bar feeder is used).




X axis is a diameter controlling axis.

Z axis is a length (depth) controlling axis.
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8: Basic
. O: Optional
G Code ng;:ll ; GSCD:::iealu Group Function Section

V coc Y co ” Goo | * Positioning {rapid raverse feed) i B

7 Go1 r Go1 r Go1 . Linear interpolation, angle programming for l.inear interodat;;nn ' l B.
Go2 Go2 . G0 @ Circular interpolation CW, {radius R designation) o o v B,
Go3 ' GO . Go3 * Circutar interpolation CCW. (radius R designation) T ' 8.
Goa ' Gos | GO | i Dwell T B
Go& - GO GO = ERROR DETECT OFF positioning ) i B
G , G . GO . © Tool offset value setup {0
G Gn 61, ! Beveling i o
Gi2 ., Gi2 | G2 | 7 - Rounding comenna )
G . G2 ' @70 | | Inch input specification o]
G2t G621 ; G71 | ® I Metric input specification . o
G | G2 | G2 ! Radius programming for circular interpolation CW o)
G23 ' G623 | G2 | @ Radius programming for circular interpolation CCW o
G2r + @2r = G2z Reference point return check B8
G28 ¢ G288 G288 | Automatic retun to reference point B
G20 G2 | G2 ' = | Retun from reference point B
G ° G G0 | | Retunm to 2nd reference point o
Ga i G631 G ! " Skip tunction o
G , G G3 | Threadcutting, continuous threadcuting, muiti-start threadCutting B. O
G4  G3& - G ! @ ' Variable lead threadcutting o
G3 | G35 G35 | = | Tool set emor compensation o
G - G = G | Stored stoke limit 2nd area ON o]
G | G G o " Stored stcke limit 2nd area OFF o
Gas . G38 G3s i Stored stoke limit 3rd area ON o
G ' G cm | Z " Stored stoke limit Xrd area OFF o

¥ cuo ¥V cwo 7 caw | Tool radius compensation cance! o
Gat ! Gca ' Ga " Tool radius compensation No. 1 o]
Ga2 i G422 ° G4 | 06 ' Tool radius compensation No. 2 o}
Ga3 i  G43 Ga3 " Too! radius compensation No. 3 o
Gas | Gaa Ga . Tool radius compensation No. 4 o]

Note:
1. G codes in Groups trom 01 through 11 are mocal. When 4. G codes in section B are basic.

the contro! 1s energizec with the power switch or reset.

the G codes marked with P are automatically selected.

v

| by parameters. (basic feature)

For GOO/G 1. G98/G 99, and G90/G 9. either one 1$

selected as initial state by setting parameters.

2. G codes of * group are non-modal. They should not be
commanded together with the other G codes in one biock.

3. The modal G codes can be commanded mixedly in a

block.

6. Special G code (Ican be selected as optional func-
tion, When selected, the standard G codes and special

G code I cani.ot be used.

-~

setting data.
ry

The initial states of G codes of 05. 07, 08 group when
the control 1s powered correspond to their respective

Stancard G codes can be converted to speciai G codes
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Aruitoxt provided by Eic:

Special

Speciai

G Code GCode | - G Code Il Group Funcuon Secuon
GS0 G992 Go2 * —-C?? du_n_a.t_e_s_:/jtem setuo . 8
L Maximum spindle revolution setup. work cootmnate system setup (o}
——.G 51 G5 G51 Retun of curent dispiay va-l;e- t-;;ﬂg;n o T 0
G6s G6s Ges " User macro simple cal T T 0
Ges , G66 Ges User macro modal call oo o
4 G67 4 G67 V—G 67 B User macro modal call cancel ) -_-o
Gss Ges (-‘:68 T Mirror image by programming ON T - 0 B
r- a~é9_— r—cge—s;— ) r(?és T Mirror image by programming OFF 0
G70 ~(-‘:7.0 G 72 T Finishing cycle 0
G : Gn Gr3 Stock removal in turning o
G72 ' G 72_ .é;:_—- Stock removal in tacing (o}
G.73 ! G73 ‘-G-7‘5;- o = Pattern repeating Muitiple repetitive cycles 0
TG : Gra a7 Peck drilling in Z-axis o}
G7S . G;;.._._ (;T;——. Grooving in X-axis (o}
G768 | G7s G78 Automatic threadcutting cycle o
G : G77 " G20 Turning cycle A B
G2 . G78 G21 o Trreading cycle 8
Gea ! G79 G2a Facing cycle B 8
G96 i G 96 ' G996 : Constant surtace speed control (o]
4 G97 ' G97 rG 97 % Constant surface speed control cancel (o]
| 4 G98 | 4 G rng ; Feed per minute (mm/min) é_ B
P ow ¥ cas ¥ Gos | O Feed oo revotion (mmiren s
/7 G 90 | S 90 Absolute command ) a-
- o —_
— G y Got Incremental cominand B )
G122 G122 G2 Tool registration start 0
r_ 5125—-'—01 _r G 123 . ! Tool registration ed Tool tite conrol o]
G m 5 Gm Gm ' Taper muitiple beveling/rounding ._0—
o -(-‘:112. E--. .G112 L Gn2 * Arc multiple beveling/rounding o]
G 150 G150 ¢ G150 , Cancel groove width compensation 0
Gi1st ' Gis;1 P Gise ! " Grocve width compensation ' 0
Note:

1. G codes in groups from 01 through 11 are mocal. When
the control 18 energized with the power Switch or reset,
the G codes marked with r are automatically selected.

For GOO/G 01. G $8/G 99, and G S0/G 91, either one is
selected as initial state by setting parameters.

2. G codes of * gioup are non-modal. They should not be
commanced together with the other G codes in One block.

3. The mocal G codes can be commanded mixedly in a
block.

G codes in section B are basiC.

Standard G coces can be converted to special G coces
I by parameters. {basic teature)

Special G coce [I can be selected as optional tunc-
tion. When selected, the standard G coces and special
G code (I cannot be used.

The mnitia! states of G codes of 05. 07. 08 group when
the control is powered correspend to therr respective
setling data.
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~__Typical M Codes

M code Description
Moo Program stop
Mo1 Optional stop
Mo2 End of program (does not rewmd program)
MQ3 Splndle on in a clockwise direction
M04 Spindle on in a counter clockwise direction
M05 Spindie stop
M08 Flood coolant on
Mog Coolant off
M10 Step part counter
M13 Bar feeder on
M14 Chuck jaws close
M15 Chuck jaws open
M16 Tailstock quill forward
M17 Tailstock quill back | _
M2sg Tailstock body forward . C
Mz29 Tailstock body back
M4 Low spindle range

& M42 High spindle range

" M30 End of program (rewinds memory)
M9as8 Subprogram call
M39 End of subprogram
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Nakamora CNC Lathe
Spindle Speed Choices

I. Constant surface speed [G96]
A. Use for operations:
1] Contouring operations (turning)
2] Boring operations
3] Grooving tools
B. Feedrate in |.P.R. remains constant
Improved tool life

example: NO05 G96 X300
(Selects speed of 300 S.F.P.M.)

II. RPM [G97]
A. Use for operations
1] Machining on spindle centerline

a. drilling
b. reaming
c. tapping

2] Threading
a. RPM and Feedrate must be
synchronized

example: N005 G97 S300
(Selects speed of 300 RPM)

260




-.Nakamora CNC Lathe

Feedrate Choices

I.  Inches per revolution (i.p.r.)

A. Maintains even witness marks on workpiece
B. Use for aimost all turning center operations

example: ~ NO10 G99 F.015
(Selects .015 inches per revolution)

II. Inches per minute
A. Some preset for knurling
B. Use for stopping spindle
(i.e. bar feed move)

example:  N0O10 G98 F 5- 0
(Selects 5 inches per minute)

200
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Turning Tools

Spindle Direction
MO3 CwW For R.H. cut tools

CCWwW For L.H. cut tools

RIGHT HAND SHOWN

Example of right hand tool holder.




Example: T0505

TO5 =  Turret station #5
05 = Offset number 5 (wear offset)

Note: Tool coordinate offset is der)’ved by adding 50 to
the value of index position. Thus, for position of the
offset coordinate is 51.

Geometry Offsets=  Used to designate program zero C
location < '

Wear Offsets

- Workpiece sizing and tool nose
radius compensation

202




Most CNC Controls have at least 16 offsets. Some
have 32, 99 and more.

The offset table may look like this.

X Z R




Tool offset (T) in tool offset register direction of
imaginary tool nose

Numbers 1 - 4: quadrant numbers
Numbers 5-8 point to +Z, +X, -Z, and -X




Prog'ramming a turned part

For the part sketch shown below, ‘arite a NC
| program to finish turn this part.

3l t I :

2.0

l
.
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00002 (Program Number)

NOO0S

NO10

NO15

N020

NO025

NO30

NO35

N040__

NO045

NO50

NO55

NO60

NO65

NO070

NO75

NO080

N085

NO0S0

NOS5

N100

206
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Nakamora CNC Lathe
Sub-program example used for warn up of turning
center.

Main program

00001
(overnight dwell program for spindle warm up)

N005 M98 P1000 L6 |
L work specified the number of hours of dwell

NO010 G97 S1500 M03
Turn spindle on at 1500 RPM

N020 M30
End of program

Sub Program

01000
Actual dwelling program

N1G04 X3600
Dwell for 3600 seconds, one hour

N10 M99
Return to main program



‘Basic lathe forrmulas

Conversion factors

To coi«wvert from "inches per revolution” (ipr) to

"Inches per minute” (ipm), or vice versa, use the
following:

ipr*
ipr

RPM = ipm
ipm/RPM

' To convert from "surface feet per minute”
(SFM) to "RPM" or vice versa, use the following: (-\

SFM = 3.1416 X RPM X dia.

12

RPM = 12 X SFM

3.1416 X dia.




Nakamora CNC Lathe |

Determining time required to perform an operation:

A.  Find RPM
RPM = 12 X SFM
3.1416 X dia.
B. Time in seconds

Time (secs) = Distance to go X 60 secs.

ipr X RPM

Solve the following problem:
How long will it take to turn a part in one pass to a

one inch diameter at 350 SFM and .004 ipr over 3
inches?

Answer: RPM
Time in seconds




ecial Fixed Cycles

Special fixed cycle
G70: Finishing cycle (effective after G71, G72, G73)
G71: Outer diameter rough cutting cycle
G72: Face rough cutting cycle
G73: Closed loop cutting cycle
ceeeee Cutting feed is done while repeating a certain
cutting pattern.
G74: Face cutting-off eycle
ceewweee Effective during drilling
G75: Outef diameter cutting-off cycle
G76: Threading cutting cycle
(1) Finishing cycle ‘?\:
&

After rough cutting by G71, G72 and G73, finishing cycle

can be performed by the following command.

Command system

G70 P (ns) Q (nf) ~

P: Sequence number at the beginning of cycle (ns)

Q: Sequence number at the end of cycle (nf)

Application example is given together with G71, G72 and

G73.

(Note 1) With F and S code, codes commanded between

sequence number ns and nf become effective.

(Note 2) Tip nose radius compensation is possible with

this cycle.

(Note 3) Sequence number and block designated by P and

Q should be placed before the block of G70. t~

(Note 4) Program sequence number at the beginning

of the block of G70271




h Cutting

G71 Outer diameter rough cutting cycle

This cycle is achieved by designating cutting conditions

and finishing dimensions.

Command system

G71

‘a o v

(Note

(Note

(Note

(Note

p (ns)Q (nf)U (Au)w (Aw)D (Ad)F (f)s (s)

Sequence number at the beginning of cycle (ns)
Sequence number at the end of cycle (nf)
Distance and direction of cutting tool relief in
X axis direction (Au) -~“.Dlameter designation
--“JFlnlShlng allowaqggJ

Distance and direction of cutting tool relief in
Z axis direction (AW) a.... Finishing allowance
Cutting feed amount/each time (44) .....radius
designation ..... Nothing to do with + and -

F or S function is ignorei when it is placed in
P or Q block. F or S function which is placed
in the block before G71 is efiective.

NI
Y
//}“ ad
P ral ' '
’—\ /r I
z b 4
— — A // _i )
> e—
C’ TR
—H~—aw
N0. 20

changed while G71

1) F or_S function cannot be
cycle is in operation.
2) Tip nose radlus_gpmoensatxon lS not effective

for this cvcle.
3) Multi-quadrant cutting is not possible with

this cycle.

4} Program sequence number at the beginning

Qf the blOCk Of G?l. 272



bop Cutting Cycle

{(«} G733 Closed loop cutting cycle

This cycle is achieved by designating cutting conditions
and finishing dimensions.

Command system

G73 P (ns) G {nf) I (1) K (k) U (au) W {Aw) D (Ad)’ (t) S (s)

P: Sequence number at the beginning of cycle (ns)
Q: Segquence number at the end of cycle (nf)

I: Distance and direction of cutting tool relief in X
axis direction (i) ..... Radius designation

K: Distance and direction of cutting tool relief in 2
axis direction (k)

U: Finishing allowance in X axis direction (Au)
-w=. Diameter designation

W: Finishing allowance in 2 axis direction (Aw)
D: Number of cutting . («

(Note 1) s function cannot be changed while G73 cycle
is in operation.

(Note 2) Tool tip "R" compensation is not effective
for this cycle.

(Note 3) Multi-quadrant cutting is not possible with
this cycle.

(Note 4) Four different cutting shapes are produced
according to the mark used. Therefore, care
should be taken in programming.

(Note 5) Program sequence number at the beginning of
!
the block of G73.

7
i
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Multiple Repetitive Cycles

G73 closed loop waiting cycle is also referred to as
"contour repetive cycle"

G70 can be regarded as a single-pass contouring
cycle. It cannot be used alone; it must be used with
one of the three stock removal cycles.

G73 is best suited for some for GED and casted
workpieces that have been made to their rough

shapes in which the dimensions are only slightly
larger than the finished part size. Use of G71 on
this part type would not be efficient because the
diameter of the workpieces at various section is
not the same.




1) Name the two most basic operation panelis on a CNC turring center.

For the following descriptions, name the controi panel button which activates the feature.

2) Turns on power to the control panel.

—

3) Turns on power to the machine unit.

4) Turns off power to the machine unit.

5) Shows display screen position display.

6) Shows the active program.

7) Shows the offset tabie.

8) Enters data except when editing programs.

9) Allows program data to be changed.

10) Allows new program data to be entered.

11) In the edit mode, this button rewinds the program back to the beginning.

12) This series of buttons is on some Fanuc controls below the display screen.




T uring Center Worksheet 2

For the following descriptions, name the machine panel button which activates the feature.

1) This muliti position switch is the heart of the CNC control.

2) This button stops axis motion (only).

3) This button activates the program.

4) This muiti position switch controis the motion rate in the cutting mode.

5) This switch controls the motion rate in the rapid mode.

6) This switch gives the operator total control of all movements the machine makes. -

7) This switch makes the machine stop after every command.

8) When this switch is on, absolutely no axis motion can occur.

9) This switch works in conjunction with an MO1.

10) This device allows the operator to manually move the axes with a dial.

11) This device allows the operator to jog the axes.

12) This meter allows the operator to monitor how much stress the spindle is currently under.

ERIC 217




Turping Center Worksheet 3

1) Name the three most basic modes of operation.

2) Which mode switch positions are included in each mode?

3) In which mode does the machine behave the most like an engine lathe?

4) In which mode does the operator enter commands through the dispiay screen and keyboard?

5) In which mode is the operator actually running workpieces?

6) in which mode is the operator editing programs?

279




Turning Center Worksheet 4.

1) What is the G code used to specify a dwell?

2) What happens during a dwell command?

3) What are the three words that can be used to specify the length of time in a dwell command?

4) What word is used to specify an optional block skip command?

§) When can the optional block skip command be used? -

6) What word is used to specify the radius required when automatic corner rounding and chamfering
is used?

'7) What are the two words used to specify chamfers when automatic corner rounding and chamfering
is used. What are their functions?

El{lC 219
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Turning Center Worksheet 5

1) What are the four words involved with subprogramming and what are their meanings?

2) What is the most basic purpose for using subprogramming techniques.

3) Name two possible applications for subprograms.

4) What command can be used to end a main programthat will not cause the cycle to stop (commonly
used for bar feeding programs)?




Your Notes:
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Notes:




Trainino
Session Thirteen

During this segment, participants will:

1. Review troubleshooting items pertaining to
CNC machining.




CNC Troubleshooting

Problems Caused by tobling:

1.  Dimensions
| 2.  Finish of workpiece
§ 2. Number of parts

What is tooling:

1 Workholding device
2.  Tool holder

3. Clamps

4 Other

221
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~ CNC Troubleshooting

Cutting Tool Problems:

What is tooling:

1.  Edge (Blue or Burned)
2.  Nicked/chipped

3. Rake - material buildup
4.  Out of round or bent

Chatter - indicator of trouble.
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CNC Troubleshooting

Causes of Chatter

Dull tool - most common problem

Newly sharpened tool - overly sharp tool

Feed rate - increase or decrease

Spindie speed - change speed
Example: Feed of F4.0 i.p.m.

Works best at 70% override
40*.70=2.8

| Thus 2.8 (F2.8) is feed rate to be using.

5. Loose fixture or workpiece

223
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I CNC Troubleshooting

Causes of Chatter

6 Lack of coolant

7. Wrong tool used (HSS)
8 Spindle rotation wrong
9

Wrong canned cycle (G81)

| 224
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Operator Input

CNC Troubleshootinc

225
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CNC Troubleshooting
Operator Input
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Your Notes:
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Basic
- CNC
Operation|

- Hands-On
Assessment




Aruitoxt provided by Eic:

Scoring Key: Your goal is to scorea4 or 5 in each area.
5 = Outstanding 4 = Above Average
3 =Average 2=BelowAverage 1 =Poor

The operator...
. Start up and shut down

. Demonstrates start up procedure

. Demonstrates shut down procedure

Routine maintenance
. Determines oil levels

. Determines coolant levels

. Controls
. Identifies manual data input

. ldentifies auto run

. ldentifies set up modes

. ldentifies dry run feature

Identifies single block feature

379




Assessment Tasks 4 - 5

4. Basic editing

A. Calls up program from memory

. ldentifies differences between
sub programs and main programs

. Edits main or sub program
. Inserts tool radius and length offsets
Inserts work coordinate offsets

Identifies custom macro blocks
of information

Machine set-up

. Mill: Sets X-@, Y-@ and Z-0@
Using edge finder or dial indicator or probe

Lathe: Sets X-@ and Z2-@
Using probe or tools

. Pre-sets tools with tool presetter
[optional: use touch off method]

. Utilizes one or more work
coordinate offset G54 - G59

. ldentifies tool holder styles and numbers
Mill: BT, CAT, Milacron, etc.

Lathe: right or left hand tool holder |

Explains proper part loading and holding
procedures

373



The following descriptions depict similar controls
found in your work area. Use the descriptions to match
the illustrations found on pages 1 through 14.

Nakamuura, Fanuc, TM System 6
Matsuura, Fanuc, System 6
Methods, Lathe/Slant 50, Yasnac
Matsuura, RATTF, Yasnac, with pallet shuttle

 Matsuura, MC600 VF, without shuttle, w/4th Axes

K.T. 200 KT D Control
KT D Control APL
KT B Control

7. Mori Seiki, Partner M300, Fanuc MFM4

8. Niigata, Fanuc 15M, HCNiigata PN40

9. Niigata, Fanuc 11M V20, with mounting system

10. Niigata, Fanuc V50 - V70, 6 Pallet

11. Allen-Bradley, Hardinge, Relief Cell

12. Cincinnati, Mylacron, Gear Lathe

13. Parlec Tool Presetter
. Cincinnati, Acramatic
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